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How Anaconda can help you get the exact Rod to fit the iob 





TT" broad line of Anaconda free-cutting copper and 
copper-alloy rods gives you widest latitude i 
selecting from warehouse stock the precise rod for 
most screw machine jobs. But every once in a while 
there are special requirements. 
One company’s problem: The M. J. Grass Screw 
Machine Products Co., Buffalo, N. Y., machines a part 
for a gas-burner base from 14” round free-cutting 
brass rod. Specifications call for a hole 14,4” deep by 
184” in diameter—with concentricity held to .010”. 
With standard free-cutting brass rod the drill had 
a tendency to wander, running the concentricity off as 
much as .024”. To correct this, The American Brass 
Company provided rod stock with a minor variation 
in fabrication for deep drilling. This free-cutting brass 
rod has a slightly harder core, which minimizes the 
tendency of the drill to run off center at the high 
drilling speeds used. Now M. J. Grass holds the con- 
centricity to .008” or under. With regular free-cutting 
brass, rejects ran as high as 15%. With the deep-drill- 
ing rod, there are no rejects. 


Drill size 184° 
Hold concentricity to .010" 











Your requirements: Anaconda Rods are consistent) 
uniform in composition, temper, and free-cutting char 
acteristics. Consequently, they make possible eas) 
duplication of cutting speeds and feeds known to b 
satisf: ictory from previous job records. 

When you need special physical characteristics, suc! 
as a harder core for dee p drilling or additional ductilit 

) permit spinning or cold forming after sadhlaion 
ye the temper, the alloy, or both can be adjusted 
to meet your requirements. 
Free technical service: It is the function of the Techui- 
cal Department of The American Brass Company to 
assist metal users in the solution of special problems 
This service is at your disposal without charge. 

Comprehensive data on composition and machina 
bility of standard Anaconda Alloys, standard specifi 
cations, weights, and dimensions of standard rods is 
available in Publication B-3. For this booklet — for 
special technical assistance — write: The America 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 


ANACONDA RODS tor screw macuine PRODUCTS 


MADE BY THE AMERICAN BRASS COMPANY 


For more information, turn to Reader Service card, circle No. 459 
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Bearing for the B-52 





..Inco cast “S" Monel cage 
prevents failure during the 
critical start-up period 


























It’s seconds after start-up before adequate lubricati: 
reaches the surfaces of this bearing used in the B-52’ 
eight J-57 engines. 


And in these instants bearing temperatures spira 
up to 400° F, maybe more. With the heat comes danger 
Of galling. Of oxidation. Of strength loss. The bear- 
ing cage could seize and ground the mission. 


But none of this happens 


The bearing manufacturer sees to that! He takes two 
preventive steps. 


First, he makes the bearing cage of cast “‘S’’ Monel* 
alloy. This hard-grade nickel-copper alloy retains ex- 
cellent hardness and wear resistance far up the tem- 
perature scale. (See chart.) Resists galling, oxidation, 
seizing. And, it stays strong, too. 

















What’s more, because “S” Monel alloy has very nearly 
the same coefficient of expansion as the other materials 
in the assembly, operating tolerances are maintained. 


Second, the bearing maker makes swve that he gets 
the most out of the casting. He does this by having 
Inco cast the cage. Inco developed “S’” Monel alloy 
and has long experience in casting this and other 
Inco Nickel Alloys. 





If you make a bearing or other part that must run 
hot it will pay you to get “Engineering Properties 
of “S” Monel.” This Inco booklet gives composition, 
physical constants, machining speeds and much more. 


Send for your copy. “Registered trademark 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street AN New York 5, N. Y. 


HOT HARONESS OF “S"MONEL CASTINGS 
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INCO-CAST PRODUCTS 
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While pew) WATERLALS 


...AT A GLANCE 


A NEW PRECIPITATION HARDENING STAINLESS STEEL is said to withstand 
the air friction heat (1000 F) developed in aircraft travelling at 
speeds of 2700 mph. The steel, containing 15 chromium, 7 nickel, 
1.2 aluminum and 2.5% molybdenum, is easy to fabricate, low in 
cost and available in volume. Recommended for use as aircraft skins 
and structural parts, the stainless steel is made in all standard 
wrought forms. (More details next month.) 





A SILICON IRON MAGNETIC SHEET, not yet commercially available, is said 
=" to have excellent magnetic properties in four directions. Key 
to successful production of the sheet is rigid control of the 
internal structure of the metal during all steps of processing. 
According to the producer, the magnetic sheet greatly increases the 
operating efficiency of transformers, generators and motors. 
(More details next month. ) 





A NEW TYPE POLYURETHANE RUBBER is described by the manufacturer as 
being “capable of outwearing any known rubber." The synthetic 
rubber is said to be completely oil and ozone resistant and can 
be stored indefinitely without deteriorating. Immediate uses are 
expected to be in valves, gaskets, hose, o-rings, oil seals, 
vibration absorbers and wire insulation. 


IMPROVED MACHINABILITY OF COLD FINISHED STEEL BARS is said to result 
from small additions of copper. Tool life of the bars is reported 
to be 2% times longer than the life of bars without copper. Tests 
show copper-containing steel bars also have good elasticity and 
corrosion resistance. 


A RADIATION SENSITIVE GLASS can tell how many x-rays a person has 
received. Made by dissolving silver metal into a melt of high 
phosphate-content glass, the clear substance glows a bright orange 
when exposed to a large amount of x-rays. The glass is particularly 
useful as a detection device for persons working with nuclear 
materials. . 


BETTER HIGH TEMPERATURE ALLOYS may result from studies of meteorites. 
Since meteorites undergo rapid heating (up to several thousand 
degrees Fahrenheit) when they enter the earth's atmosphere, 
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Scientists believe that microscopic inspection will reveal vari- 
ations in the crystals of iron and nickel that make up the bulk of 

the meteorite. These crystal structure variations may indicate 
the pattern of heating that takes place in the meteorite. 


A STRONG BOND BETWEEN POLYETHYLENE AND BRASS and polyethylene and rubber 
results with use of a new adhesive made of "partly hydrogenated 
polybutadiene." Peel strengths up to 100 lb per in. and tensile 
strengths of 1000 psi are possible with the adhesive. Bonding is 
accomplished by heating at 250 to 350 F and applying pressures of 
100 psi or less. (More details next month.) 


EXTRUDED MOLYBDENUM TUBING is now available in limited quantities. 
Made with a new extrusion process, the tubing has a tensile strength 
of 70,000 to 100,000 psi and a yield strength*of 60,000 to 90,000 
psi. The tubing measures less than 1 in. o.d., approximately 0.1 
in. wall thickness, and 3 to 6 ft in length. 


HIGH QUALITY VINYL EXTRUSIONS are possible with use of a new vinyl 
resin. The resin is said to have good physical and mechanical 
properties and can be used in high speed production equipment. It 
is being used as a covering for building, appliance and telephone 
wires, and as a material for garden hose and belting. 


SEAMLESS STEEL CYLINDERS capable of holding gases and chemicals under 
pressures as high as 10,000 psi are now commercially available. 
The cylinders are made from white hot steel billets that are 
pierced to form hollow forgings under great pressure. The ends 
of the cylinders are hot formed by spinning, swaging or forging. 


SHRINK RESISTANT WOOL is made by a new process involving the use of 
plastics. According to the U.S. Dept. of Agriculture, developer of 
the process, "Blends of polyamide and epoxy resins make possible 
shrinkage control of wool without loss of inherent quality anc 
strength of the original fiber." One drawback: the resin treated 
wool "feels" stiffer than untreated wool. 


NOBELIUM is the official name of the world's newest element, element 102. 
The new element was made by bombarding a thin film of curium on 
aluminum foil with 110 to 120-mev ions of carbon-13. It was dis- 
covered by a group of American, British and Swedish scientists. 


AN EPOXY-BASE ADHESIVE "stays put" when applied to vertical surfaces. 
The adhesive, an aluminum filled epoxy resin, is used to bond metal, 
wood and glass to each other and to other materials. It is said to 
be water and oilproof, acid and alkali resistant, and nonflammable. 
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Turn to page 179 for more “What’s New in Materials’ 























Lifetime Spring 

A cobalt-base metal spring 
placed in the heart of a person 
some 13 months ago has success- 
fully functioned more than 38,- 
000,000 times. The spring is com- 
patible with human blood and 
tissue and is not affected by any 
of the body acids. 


Honey of a Bloom 

Plastics clover blossoms con- 
taining syrup are helping scien- 
tists to determine the best loca- 
tion for bee hives for both honey 
production and pollination. Equip- 
ment attached to the flower auto- 
matically records the amount of 
syrup gathered by the bees. 


Strong Forward Wall 

A new press box at the Univer- 
sity of Michigan’s football field 
has sandwich paneled walls made 
of anodized aluminum with a core 
of polystyrene foam. The press 
box stretches from one 24-yard 
line to the other. 


Hot in a Hurry 
A new electric resistance type 


furnace developed in Germany 
can reach a temperature of 6000 
F in less than 6 min. The furnace 
can melt samples of pure tungsten 
in 5 min and can liquefy crys- 


tals of zirconium oxide in about 
3 min. 


Bogus Bones 

Authentic-looking plastics 
hearts, hands, feet, skulls and 
complete skeletons are being made 
out of polyester resins, The plas- 
lies skeletons do not nick and 
break as real bones do and can 
be marked with crayon for dem- 
stration purposes, 






































extruded 
HARD 
RUBBER 








Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 











inserts, assemble the contacts with screws, and the 
job’s done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over metal rods or tubes. Stir your 
imagination? Write for more facts today. 


















Machining from rod or tube 
_—__—_———e Punching from sheet 
Molding is economical ... 


E rubber and plastic products 
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Get your copy of this 
brand new Mallory 
catalog of Standard 
Resistance Welding 
Electrodes from your 
Mallory Distributor. 


STANDARD RESISTANCE 
WELDING ELECTRODES 


STRAIGHT -THREADED- IRREGULAR 
SOCKET TYPE - ELKONITE FACED 


Whenever your production plans call for resis- 
tance welding, take your pick from Mallory’s 
broad range of standard electrodes—listed in 
this new Mallory catalog. Choosing from this 
extensive array of standard, in-stock sizes, 
shapes and types, can materially reduce your 
production costs by eliminating the need to 
purchase specially designed, custom made elec- 
trodes and fixtures. 


Mallory’s broad line of resistance welding elec- 
trodes are available in a choice of alloys having 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


physical and mechanical properties exactly 
suited to welding virtually any combination 
of metals. 


When planning your next production operation, 
you'll find it pays to check the Mallory line, 
first. Mallory distributors carry most of these 
standard shapes in stock for your convenience. 
Should you have special requirements, beyond 
even this broad line, Mallory’s engineering staff 
will gladly assist in designing or adapting elec- 
trodes and assemblies to your specifications. 


Expect more...get more from 


rom MALLU VY eo OY INC 
2. ———————— a 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals © Welding Materials 
MALLORY & CO., Inc INDIANAPOLIS 6 INDIANA 
For information on titanium developments, contac! Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service card, circle No. 590 
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New 
and interesting 


4 applications 
of engineering 
materials : 
% Kaiser Aluminum & Chemical Corp. 
e 
d 
ff One-piece aluminum truck frame 


7 is light, strong, economical 


The automotive industry’s first all-aluminum uni- 
tized vehic'e body is being produced by Ford Motor 
Co. for a new line of military trucks. 

The entire aluminum integral body and frame 
structure weighs only 134 lb (see top photo) and 
is spot welded throughout (below). Wheel base is 
85 in. and over-all length is 132 in. The vehicle, a 
four-wheel drive utility unit, provides room for four 
passengers and cargo, and is claimed to be “lighter, 
stronger, more economical to operate and better per- 
forming than any comparable military truck.” 
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Plastic replaces copper 
for sewage filter pipe 








































The replacement of copper pipe by 
a modified styrene resin has elimi- 
nated a serious corrosion problem jy 
Chicago’s Sanitary District sewag, 
treatment system. 

The piping, made of a terpolymer 
composed of  styrene-acrylonitrile- 
butadiene, is used in the interiors of 
98 rotary filters similar to the on 
shown here. Each filter, 16 ft long 
and 11% ft in dia, contains 820 ft 
of the 1-in. pipe, as well as several 
hundred drainage nozzles, lock nuts, 
division strips and fittings. The 
piping has been in operation at room 
temperature and 30-in. maximum 
vacuum-type pressure since 1948 and 
has not shown any leaks or oth 


damage. 
U.S. Rubber Co. 


Armen Steel Cort 





‘Fishing’ problem solved 
with stainless valve 





The switch from a high alloy non- 
ferrous metal to 17-4PH stainless 
steel for valves used in underground 
oil well operations has eliminated 
the necessity for frequent repliace- 
ment due to damage. The nonferrous 
valve (shown at the right in photo) 
could not take the severe battering 
and high stresses encountered when 
grappling tools “fished” the valve to 
the surface. The 17-4PH stainless 
stee] (left) was found to have proper 
hardness, strength and corrosion re- 
sistance. 
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Fibre sheet is embossed to give... 


National Vulcanized Fibre Co. 


... attractive pattern for baskets. 


Embossing gives vulcanized fibre eye-appeal and strength 


An embossing technique for vul- 
canized fibre which not only pro- 
duces three-dimensional designs but 
which increases its structural 
strength, is paving the way toward 
more extensive use of this material. 

In addition to its light weight and 


Aluminum curtain wall 
is functional, decorative 


Exactly 2950 aluminum panels 
weighing a total of 800,000 Ib will 
make up the wor -d’s largest alumi- 
num curtain wall when the Tishman 
Realty Co., Inc. completes the 38- 
story office building shown here. 

The panels, fabricated by Reynolds 
Metals Co., are first anodized to pro- 
Vide a protective finish. Small pyra- 
mids are then die-pressed by a spe- 
tally developed 1700-ton press. A 
typical panel and window unit is 
approximately 7 ft, 5 in. wide and 
ll ft high, and weighs about 225 Ib. 


strength—it is half the weight of 
aluminum and 90% as strong—em- 
bossed vulcanized fibre can be pol- 
ished to a high natural finish or 
decorated with standard paints, 
varnishes, lacquers or viny] finishes 
without prior treating. Its most ex- 





tensive application is for such things 
as re-usable packing and shipping 
containers, clothes hampers and 
waste baskets (see photo above 
right), and machine and electrical 
housings. 
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1—Longitudinal sections are made by laying up reinforced plastics over 
foamed cores. 





















Lightweight, strength, fire resistance are combined in. . . 


Glass-Reinforced Plastics Patrol Boat 


With the successful launching of a 
new speed boat, reinforced plastics 
has taken another step forward in 
its bid for use as a structural mate- 
rial in the design of large sections, 
The glass-reinforced polyester resin 
boat, constructed by Universal 
Moulded Products Corp., is 40 ft, 2 
in. long, has a 12-ft beam and weighs 
19,000 Ib fully equipped. It is claimed 
to be one of the largest and fastest 
for its size ever built of reinforced 
plastics and will be used by the U.S 
Navy as a leader and patrol boat to 
supervise the activities of larger 
landing craft. 

How it was built 

The basic hull is a _ single-skin, 
transversely-framed unit made i! 
2—N early completed boat. Note compound curves and beveled surfaces. (continued on p 236) 








3—Completed boat on trial run. 


Durez Plastics Div., Hooker Electrochemical Co. 
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“Beat-up boxcars made like new with Espey Carliner!”’ 


<— 





Reichhold polyester resin 
used in Espey Carliner is ap- | 
plied over glass cloth on floor 
of freight car. The resin coat- 
ing goes on easily, dries fast 
to a hard, durable surface. 


Low-cost lining provided by 
Espey Carliner covers cracks, 
gouges, oil spots. It seals 
seams, joints and corners 
against moisture and vermin. 
Old car is transformed into | 
top-revenue carrier. 





























Tough RCI resin 
coating upgrades old cars in just a few hours! 









able, more easily cleaned, provide better insulation, 
and are more resistant to moisture and chemicals than 
the original wooden walls and floors. The lining is 
unaffected by freezing, heat, corrosion or shock. 


@ The heavy industrial equipment transported by 
railroads splinters and spoils wooden walls and 
floors of freight cars. This wear-and-tear progres- 
sively downgrades the cars to class C or D — cars 


unsuitable for commodities like edible grains. “Reichhold was a great help to us with technical 


Now, however, the Espey Carliner, developed by 
Spring Packing Corp. of Chicago with technical help 
on resin coatings from Reichhold, returns these cars 
to “class A” status. /n fact, Carliner treatment 
actually results in car walls and floors that are 
“better than new!” 


Two coats of special RCI polyester resin, brushed 
onto glass cloth, do the job quickly and economically. 
The resulting interior surfaces are harder, more dur- 


service” says John T. Landreth, president of Spring 
Packing. “They worked closely with our people, 
tailored just the right polyester resin formulation for 
our need. And they make fast deliveries, too!” 


Whether you’re interested in plastic coatings, 
molded or laminated plastics, RCI Technical Service 
can find a resin formulation that gives you important 
advantages, too! Write RCI about polyesters for your 
products. And ask for booklet A. 























Creative Chemistry . . . a 


Your Partner in Progress 


ap 
™ REICHHOLD 


Synthetic Resins » Chemical Colors « Industrial Adhesives « Plasticizers 
Phenol « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride + Sodium Sulfite « Pentaerythritol + Pentachlorophenol 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 


For more information, turn to Reader Service card, circle No. 541 
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MEETING DESIGN NEEDS 


FOR HIGH STANDARDS 
AND LOW UNIT COSTS 


MELETRON USES BRASS POWDER 





Design requirements for these automatic electric controls are very 
rigid because of exposure to extreme temperature, humidity, 
dust, and vibration in all types of aircraft and industrial equip- 
ment. The heart of this Pressure Actuated Switch is the contact 
element that can be set to a specified change in pressure and 
then relay the change to an outside electric circuit. 

BRASS sinterings were chosen by Meletron, pioneers in the 
manufacture of Pressure Actuated Switches, for this switch con- 
tact because of high electrical conductivity and corrosion re- 
sistance. Their fabricator* met the high performance standards 
of the industry at a low unit cost and, equally important, at a 
low tooling cost. 

When evaluating your design needs, first investigate powder 
metallurgy. Find out what BRASS AND OTHER NONFERROUS 
POWDER PARTS can do for your products. 


*Pacific Sintered Metals Company, Los Angeles. 
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How Can BRASS AND NICKEL SILVER 
POWDER PARTS Meet Your Design Needs? 


— For detailed information on the design, 

- properties, production and application 
of brass and other nonferrous powder 
parts you should have a copy of our 
manual. It will give you 20 case his- 
tories of brass and nickel silver powder 
structural parts to assist in evaluating 
this means of production in terms of 
your particular needs. 






qSEND FOR YOUR COPY 
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Magnesium casting alloy 


To the Editor: 

I have just read, in your July issue, Manual No. 
139 on “Magnesium and Its Alloys.” In Table 3 
figures are given for typical tensile properties at 
room and elevated temperatures for casting alloy 
ZK61A-T6. The figures for this particular alloy are 
below minimum results obtainab'e on sound, separ. 
ately cast test bars. As listed in Table 1, ASTM 
B 80 specifies the minimum tensile properties as 40 
kpsi ultimate tensile strength, 25 kpsi yield strength 
and 5% elongation. Canadian specifications are 42 
kpsi ultimate tensile strength and 26 kpsi yield 
strength. The values listed in Table 3 could not have 
been obtained from a fully heat treated test bar 
unless the composition (zirconium content) was 
wrong, or a big hole or other gross defect occurred 
(even severe microporosity couldn’t account for such 
low yield strength). 

You will find enclosed a copy of our paper pre- 
sented in 1953 to the American Foundrymen’s Soci- 
ety on the “Characteristics of High Strength Magne- 
sium Casting Alloy ZK61,” and I should like to call 
your attention to the typical room temperature prop- 
erties listed in Table II and typical tensile properties 
at elevated temperatures given in Table V (these, 
as listed in your table, are much too high). Having 
tested many thousands of test bars in this alloy, | 
can assure you that a “saleable quality” test bar is 
always around 45 kpsi in ultimate tensile strength, 
above 30 kpsi in yield strength, and 8-10% in elonga- 
tion. 

In connection with the wide distribution of your 
magazine, it is regrettable that such erratic figures 
were included in your Manual. 


J. W. MEIER 

Principal Metallurgist 

Dept. of Mines and Technical 
Surveys 

Ontario, Canada 


We appreciate having these apparent discrepancies 
brought to our attention and are hoping to receive a 
statement from the authors of the manual. 


Search for a joint material 


To the Editor: 

I would appreciate suggestions in connection 
with this problem: to provide a vacuum-tight, rigid 
or elastically deformable joint where the radiused 
lips of two cylindrical metal tubes meet in circular, 
line-like contact. The ends of the lips are coated 
with porcelain enamel. This coating, and also the 
joint material, will be exposed to the intense visible 
and invisible radiation from a gaseous electrical! dis- 
charge in vacuo. 

What is needed is an inorganic joint material, 
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we’ve put 
TL STRESSPROOF ‘ 


steel bars 


and the pennies you save add up to dollars! 


New Copper Controlled Chemistry 
improves machinability, gives added 
wear resistance, and resists corrosion 


Production increases by as much as 15% to 50% have been 
achieved in customer tests comparing STRESSPROOF 
with and without copper. 


The controlled addition of copper to the STRESSPROOF 


chemistry improves machinability, gives added wear resistance, 


and resists corrosion. In addition, yield strength is 
guaranteed .. . 100,000 p.s.i. in sizes through 2” and 90,000 
p.s.i. in sizes over 2”—and STRESSPROOF requires 


no heat treating. 


JUST PUBLISHED: A new engineering report, “The Effect of 
Copper, Abnormally Heavy Drafts, Furnace Treatment and 
Die Practice on STRESSPROOF Steel Bars.”’ Copies 


are available on request. 


La Salle sre2. co. 


1418 150th Street, Hammond, Indiana 


For more information, turn to Reader Service card, circle No. 532 
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*carbon-graphite 
especially designed 
for mechanical 





applications 


Where lubrication 
is a problem on 
bearings, seals, blades *e 
and similar sliding or rotating parts, 
PUREBON is often the ideal solution. 


PROPERTIES OF PUREBON 


1. Stable at high temperatures. 2. Moldable 
to size. 3. Light weight. 4. Low cost where 
moldable to size. 5. Readily machinable. 

6. Chemically inert. 


REQUEST BULLETIN NO, 
55 OR SEE SWEET'S 
PRODUCT DESIGN FILE 





PURE CARBON CO., INC. 


: 448 HALL AVENUE 
ST. MARYS, PENNSYLVANIA 








For more information, turn to Reader Service card, circle No. 436 
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chemically inert both to the gases (principally hydro. 
gen) and to the porcelain enamel coating, with 
bonding strength equal to 1000 psi in tension. This 
joint material should be either dielectric or semicon. 
ductive in nature; it should also be adhesive-like anq 
applicable at room temperature, but able to be cured, 
if necessary, to 800 F maximum. 


S. E. OPENsHAwW 
Design Draftsman 
University of California 
Livermore, Calif. 


A report that may help was recently published by 
the Office of Technical Services; it is Research on 
Elevated Temperature Resistant Ceramic Structura] 
Adhesives, by H. G. Lefort, R. M. Spriggs and D. G. 
Bennett, Dept. of Ceramic Engineering, University 
of Illinois. It may be ordered from OTS, U.S. Dept. 
of Commerce, Washington 25, D. C., ($2.00), order 
number PB 121941. The Wright Air Development 
Center, Materials Laboratory, Wright-Patterson Air 
Force Base, Ohio may also be able to help. 


Help requested 


To the Editor: 

I would appreciate answers to the following: 1) 
the name of one or more companies making glue as 
used in making molds for vessels in cement or con- 
crete; and 2) the name of a firm in California or 
the West which could impregnate wooden boxes for 
use with aqua ammonia at a lower cost than using 
acrylic. 

J. B. MERIAM 
Chairman of the Board 
Meriam Instrument Co. 

Cleveland, Ohio 


A list of adhesive manufacturers has been sent. In- 
formation on wood impregnation can be obtained 
from Forest Products Laboratory, Dept. of Agricul- 
ture, Madison 5, Wis. 


Beryllium oxide ceramics 


To the Editor: 

Ceramics containing beryllium oxide may offer 
a solution to a heat transfer problem encountered in 
the design of our three billion volt proton synchro- 
tron. Please send us the names and addresses of 
manufacturers providing such porcelains. 


M. SZEKELY 

Staff Engineer 
Princeton University 
Princeton, N. J. 


Two companies who produce these materials are: 
National Beryllia Corp., 4501 Dell Ave., North Ber- 
gen, N. J., and Clifton Products Co., Painesville, 
Ohio. 
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One way to beat high prices 
of materials 


Like everything else, prices 
of materials keep going up. 
Despite some spot decreases in 
nonferrous metals and _ non- 
metallics, prices have continued 
to rise steadily since the war. 
And barring a_ depression, 
chances are they will continue 
to increase. Just within the 
past few months steel has 
jumped $6 per ton, aluminum 
has advanced 1¢ per lb, high 
density polyethylene is up 3¢ 
per lb and, effective Nov 1, the 
price of phenolic molding resins 
increased 1¢ per Ib. 

What to do 

What can you, the product 
manufacturer who must live 
with these rising prices, do 
about it? Many companies are 
automatically raising the prices 
of their products to take care 
of the increases. But many 
others can’t take this easy way 
out and survive. They must 
find other ways. 

One of the best approaches 
to the problem, which may ap- 
pear obvious but is often over- 
looked, is to re-evaluate the 
materials used in your prod- 


ucts. A thorough-going ap- 
praisal will often reveal many 
possibilities for lowering ma- 
terials costs. You may find that 
a less costly material, material 
form or finish can be _ used 
without change in design. On 
the other hand, a redesign may 
be necessary to use less ma- 
terial or to take advantage of 
lower priced materials. Or you 
may discover that a change in 
the material or the form of the 
material might lead to a signi- 
ficant reduction in production 
costs. 


it works 

If any is needed, there is 
ample proof that re-evaluation 
of materials used in product 
designs does pay off. Our 
Awards Competition for “Best 
Use of Materials in Product 
Design” brought forth many 
outstanding examples of how 
materials costs can be drasti- 
cally cut through re-evaluation 
and judicious design. The top 
award winning entry made use 
of a plastics foam sandwich 
construction in place of con- 
ventional steel for refrigerator 


walls. The result was a saving 
in tooling costs of over a mil- 
lion dollars. Savings realized 
by four of the other award 
winning entries ran anywhere 
from 65 to 80%. 

Another example 

The value analysis program 
at General Electric Co. is an- 
other illustration of how ma- 
terial costs can be reduced by 
product re-evaluation. For ex- 
ample, changes in materials for 
a simple electrical contact as- 
sembly resulted in total savings 
of $48,000. The changes in- 
cluded such simple things as 
the elimination of plating by 
switching to preplated stock, 
specifying a cold headed part 
in place of a screw machine 
part, and replacing expensive 
music wire with a less expen- 
sive spring wire. 

The examples just described 
are only a small indication of 
what can be done. Re-evalua- 
tion of the materials used in 
in your parts or products will 
probably uncover similar op- 
portunities for cost reductions 
to offset rising materials prices. 
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1. How to specify threag; 


The right hand drawings 
correct because: 
A—part is shown with threads 4 
shoulder, o.d. dimensioned close 
tolerance, and p. d. (pitch diameter) 
specially dimensioned, thus re: juiring 
special gages. . 
6B—unnecessary dimensions are given 
for minor tap diameter, and p. d, js 
a special size requiring specia] gages, 
C— insufficient room is left for tap 
(in a blind hole). 


D—drawing calls for a tapped flat- 
bottom hole. In most cases angle of 
drill point is not objectionable and 
should be shown on drawing. 


e in 


These rules will help you in Designing for 


A- VERY EXPENSIVE DIAMETERS A-8-C MUST BE CON- 
t CENTRIC TO WITHIN ,0O2 TIR WHEN 
r 8 MOUNTED ON CENTERS. HARDEN AND 
| GRIND 
Py t N. TIR-TOTAL INDICATOR READING 
4,005 MAX RADIUS— 


PROVIDE CENTERS-BOTH ENDS 














B-LESS EXPENSIVE 
DIAMETERS A-B-C MUST BE CON- 


: i CENTRIC TO WITHIN .00O2 TIR WHEN 
A B MOUNTED ON CENTERS. HARDEN AND 
a F a GRIND 
/ 
2,030 MAX RADIUS*> 
PROVIDE CENTERS-BOTH ENDS 














C-STILL LESS — 


a 


4030 oan RADIUS 
PROVIDE CENTERS-BOTH ENDS (OPTIONAL) 


DIAMETERS A-B-C MUST BE CON- 
CENTRIC TO WITHIN .0O2 TIR WHEN 
MOUNTED ON CENTERS OR EQUIV- 
ALENT. HARDEN AND GRIND 








D-LEAST EXPENSIVE 


ep 


WIDE x 005 DEEP> 
UNDERCUT 


PROVIDE CENTERS-BOTH ENDS (OPTIONAL) 
UNDERCUT IS OPTIONAL 


DIAMETERS A-B-C MUST BE CON- 
CENTRIC TO WITHIN .002 TIR WHEN 
MOUNTED ON CENTERS OR EQUIV- 
ALENT. HARDEN AND GRIND 
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2, How to specify close 
tolerance diameters 


Schematic diagram of a shaft or 
which all three diameters are to be 
held to close tolerances. The part 
requires hardening and grinding. The 
first method, A, is most expensive 
because grinding centers must be 
used and the small radius specified 
makes frequent wheel dressing neces- 
sary. B is an improvement because 
the larger radius specified reduces 
the number of wheel dressings re- 
quired. C simplifies the part because 
the note “when mounted on centers 
—or equivalent” permits centerless 
grinding and checking in a Vee 
block and indicator. D is the most 
economical design since optional 
undercuts produce the same effect as 
a sharp corner, and centerless grind- 
ing can be used. For most practical 
purposes D costs about half as much 
as A. 
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REMOVE ALL BURRS FROM BORE. SLIGHT —— 
BURRS ON 0O.D. ARE PERMISSIBLE. 
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BREAK CORNER .OIO MAX-~~_ 
FINISH TO BE 125 RMS ALL 
OVER EXCEPT AS NOTED 


3, How to indicate... 


Radii—A radius requires careful blending of two sur- 


faces and usually increases costs. 


Corners—If a sharp corner is required, it should be 
specified. Limits on breaking corners must be shown. 


Chamfers—Use a chamfer instead of a radius for inter- 
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STOCK SIZE MUST BE CONCENTRIC WITH .626 DIA HOLE TO 
WITHIN .020 TOTAL INDICATOR READING 
NO RELATIONSHIP REQUIRED BETWEEN HOLES AND SLOT 


4. How to indicate... 


Concentricity—The part is not required to fit anything 


on the outside diameter, making it possible to use a stock 


size with concentricity indicated. 


duces cost. 


secting surfaces that must be free from burrs. 
Bore—Use commercial tolerance unless closer tolerances 


are required. Drawing has depth and diameter tolerances 


of 0.010 in. 


Finish—Seating surface finish clearly indicated. Note 


gives over-all finish. 


Diameters—Specified in fractions on surfaces not re- H = 


quired to fit another part. 


Note: End view is dimensioned to permit advantageous 


use of standard stock sizes. 
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by John L. Everhart, Technical Editor, Materials in Design Engineering 


® Among the many screw ma- 
chine parts are such things as 
bushings, bearings, shafts, instru- 
ment parts, aircraft fittings, 
watch and clock parts, pins, bolts, 
studs and nuts. Screw machine 
parts can be produced at rates up 
to 4000 parts per hour, and toler- 
ances of +0.001 in. are common. 
In addition, screw machine parts 
can be made of practically any 
material that is machinable and 
that can be obtained in rod form. 
In comparison, die casting is re- 
stricted to a limited number of 
alloys of relatively low melting 
point, and cold heading requires 
materials that are ductile at room 
temperature. 

However, screw machine parts 
do have certain limitations: 
. 1. Since the material must be 
In the form of bar or rod, the 
Cross section of the part is gener- 







ally limited to a circle, hexagon, 
square or other readily available 
extruded cross section, although a 
special extruded cross section can 
sometimes be ordered. The stock 
used must be as large as the 
greatest cross section of the part; 
depending on the shape, this may 
or may not result in large scrap 
losses. In general, irregular and 
nonsymmetrical parts are not good 
screw machine parts, although 
some parts of this type are pro- 
duced. 

2. Parts can become quite ex- 
pensive unless certain restrictions 
are observed in selection of mate- 
rial and in design of parts. These 
restrictions and other design sug- 
gestions are given in this article. 
Materials 

Selection of the material is very 
important. Cost of producing a 
part is influenced greatly by ease 





Burring—Removal of burrs from bore only reduces cost. 
Location—Elimination of hole and slot relationship re- 


30°t1° FROM CENTER OF KEYWAY 


- / 
7063 DIA REAMED HOLE ON |" CIRCLE 


7 065 


SIX 7 HOLES EQUALLY SPACEDt 2° 


ON > CIRCLE. HOLES NEED NOT BE 


IN RELATIONSHIP TO KEYWAY 


5. K eyway-hole location 


Some holes require no definite re- 
lation to keyways. Unless the de- 
signer indicates this fact, the pro- 
ducer will plan to use special fixtures, 
thus increasing the price unneces- 
sarily. 


6. Commercial tolerances 


Diameters 
Fractional + 0.005 in. 
Decimal + 0.003 in. 


Lengths 
Fractional + 1/64 in. 
Decimal + 0.010 in. 


Angles and holes 
Angles 2% deg 
Drilled holes —0.001 to +0.010 in. 


Fillets 
0.020-in. max radius 


Corners 
Dia < % in.: 0.020-in. radius or 
0.005 in. x 45-deg chamfer 
Dia % in. or >: 1/64 in. x 45-deg 
chamfer 


of machining; poor machinability 
reduces tool life and causes fre- 
quent shutdown to replace tools. 
If service requirements permit, 
readily machinable materials, such 
as resulfurized steels or leaded 
brasses, should be given prefer- 
ence. 

Some of the many metals used 


OCTOBER, 1957 + 121 






















Some typical screw machine parts 


Power steering shaft of Stressproof steel is threaded on a screw machine. 
Secondary operations include profile grinding on all diameters; holding « 
0.0002-in. tolerance on bearing sections behind splines and between undercuts. 


Swivel lamp assembly of two brass pieces. Both parts 
completed on screw machine, including internal and ex- 


ternal threads. Parts joined in a second operation by 
spinning the middle section over the ball. 


in screw machine parts are: car- 
bon and low alloy steels; stainless 
and heat resisting steels; cast and 
malleable irons; copper alloys, par- 
ticularly brass, bronze and nickel 
silver; aluminum and magnesium 
alloys; nickel and cobalt super- 
alloys; and gold and silver. Among 
the nonmetallic materials used are 
vulcanized fibre, hard rubber, 
nylon, Teflon, methyl methacryl- 


122 « MATERIALS IN DESIGN 


ate, polyethylene, polystyrene and 
phenolics. 

Lot size should be considered in 
selecting the material, as it in- 
fluences not only the cost of the 
part but the material that can be 
used. Generally, for a lot size of 
less than 500 Ib, materials are 
limited to those stocked in ware- 
houses. For a lot size of a ton or 
more, orders can be placed with a 
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Terminal rivet was converted from 
cold headed part of SAE 1010 steel 
to screw machine part of Ledloy 
steel. Cold heading failed to retain 
required concentricity and parallel 
Hat sections. 


Rocket nose made from 1%4-in. steel bar stock. Milling 
the slots was the only secondary operation. 


(MELT OR TE ERR MRRERII NS ADS A LENT NRO ILE GEE EARS SMI AIS AEE IER LEER RIE RANE Sa 1 SOE CB REE AE NCIS. SIC EETIRIE SI 


mill and a wider range of mate- 
rials is available. However, de- 
livery may be considerably slower 
than from warehouse stocks, and 
delays of three or more months 
are not uncommon. 

Price per pound is a func 
tion of lot size. The per-pound 
price of a material ordered in 75- 
lb lots can be twice that of the 
same material in 500-Ib lots. 
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Polymer Corp. of Pennsylvania 


Bushings, gaskets, seals and insulators produced on the automatic 


screw machine from Teflon, 














Design 

Screw machine parts should be 
designed to be made from stand- 
ard compositions, standard stock 
sizes and standard shapes. Speci- 
fying nonstandard bar not only 
increases costs but may result in 
delays in obtaining the parts. 


Tolerances—Commercial _ toler- 
ances are given on page 121. 
Closer dimensions can be held but 
should be specified only when 
necessary, since they increase the 
cost of producing and inspecting 
the part. 

Holes—Standard_ drill sizes 
should be specified if possible. 
When holes require reaming, sizes 
that can be finished with standard 
reamers should be specified. 


Threads—A major item in the 
design of a screw machine product 
is the selection of a proper stand- 
ard thread, the aim being to pro- 
vide interchangeability. In new 
designs, use the Unified Screw 
Thread System, adopted by the 
United States, Canada and Great 
Britain. For existing designs, 


however, continue to use the 
American National System. Indi- 
cate threads by size, pitch, series 
and class, only; using a special 
pitch and specifying major and 
minor diameters is often unneces- 
sary and always expensive. 

On screw machine products hav- 
ing tapped holes, you can save 
considerable money by adopting a 
thread depth that is no greater 
than the application demands. 
Tests have shown that accurately 
made threads that are 65% of full 
thread depth, and equal or greater 
than the screw diameter, have 
ample strength to meet most com- 
mercial requirements. Excessive 
percentage of thread in tapped 
holes can cause increased tap 
breakage, machine down-time and 
inspection cost. 

Concentricity—When __concen- 
tricity is required, specify it in 
terms of total indicator reading 
(TIR) rather than as a dimension. 
It is good engineering practice to 
indicate the diameters that must 
run true by an arrow leading to 4 


note reading “diameters marked 
A must be concentric to within 
TIR measured at points 
Specifying concentricity 
when it is not required increases 
cost of the part unnecessarily. 


9? 


Burrs—Do not specify removal 
of burrs unless this operation is 
essential. Since there is some 
doubt about the definition of a 
burr, the screw machine industry 
has established certain criteria: 

1. Sharp corners are not con- 
sidered burrs unless they have 
ragged edges and interfere with 
operation of the part. 

2. Slight tears or roughness on 
the first two threads of a tapped 
hole or the male thread are not 
burrs unless they interfere with 
assembly. 

3. A projection is not a burr if 
it must be found with a magnify- 
ing glass. 

Burrs can be eliminated in most 
cases without additional cost by 
specifying chamfered or rounded 
corners on the parts. 


Finish—lIn general, cost of fin- 
ishing will depend on the degree 
of finish required; the finer the 
finish, the higher the cost. A finish 
for appearance only need not be 
as fine as a finish required on mat- 
ing or bearing surfaces. In any 
case, finish should be specified in 
terms of microinch rms _ units. 
Microinch finish depends on mate- 
rial and operation and without 
secondary operations can range 
from the usual 125 rms to as low 
as 16 rms. The latter finish re- 
quires special care and is a very 
high cost operation on a produc- 
tion basis. 

Dimensions—If a part requires 
heat treatment or plating, dimen- 
sions supplied to the part pro- 
ducer will depend on where these 
operations are to be done. If the 
supplier is to finish the part, give 
dimensions to apply after heat 
treatment or plating; if the buyer 
is to finish the part, give dimen- 
sions to apply before heat treating 
or plating. 
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Bulk, the basic form of the fiber, is used for many 


insulating applications. 


Batt is used for air conveying of hot materials. Rati here 


is sewn with stainless steel wire. 


Ceramic Fiber — 
Seven Forms and How to Use Them 


Since the development of strong, lightweight aluminum 


silicate fiber several years ago, many prefabricated forms 
have been developed. Here is information on how these 
various design forms are used in current high temperature 


applications. 


by C. B. Walworth, Senior Engineer, Research and Development Div., 


Carborundum Co. 


@ Originally developed for jet 
engines, aluminum silicate fiber 
has become important for many 
other applications where design 
requirements call for a high tem- 
perature resistant (1000 to 2300 
F), lightweight, strong, fibrous 
material with low thermal conduc- 
tivity. It is used for a variety of 
high temperature applications, in- 
cluding thermal, acoustical and 
electrical insulation; filters; and 
packings and gaskets. 

Though originally available in 
fiber form only (MATERIALS & 
METHODS, Sept ’52, p 94), in re- 
cent years the material has be- 


come available in a variety of pre- 
fabricated forms, each of which 
provides maximum design effec- 
tiveness for specific applications. 
Bulk 

One of the major uses of alu- 
minum silicate fiber in bulk form 
is high temperature insulation. 
Applications include furnace hot- 
topping, heating element cushions 
and jet engine blankets. The bulk 
fiber is also used as an expansion 
joint packing in kilns and fur- 
naces to reduce heat losses and 
help maintain uniform furnace 
temperatures. In an early. appli- 
cation, short staple fiber was 
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packed as a lining for stainless 
steel cans used as combustion 
tubes in gas and oil fired turbines 

Brazing furnaces—Short staple 
fiber is used in place of asbestos 
in continuous brazing furnaces to 
cushion aluminum and_ copper 
parts. Use of the material results 
in lower maintenance costs and 
longer life; the aluminum sili- 
cate fiber withstands 150 trips 
through the brazing cycle as com- 
pared with two or three cycles for 
asbestos. 

Furnace rolls—Many of the in- 
sulation applications for which 
bulk fiber is used also require that 
the insulation be vibration resist- 
ant, i.e., fibers must not be shaken 
loose during service. Long staple 
fibers provide better vibration re- 
sistance than short staple. This 
improved vibration resistance is 
an important requirement when 
bulk fibers are used for insulating 
rolls that convey steel and alloy 
sheet metal through annealing 
furnaces. 

These rolls are normally fabri- 
cated by assembling a series of 
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Paper, pleated to provide more surface, is used in this Block makes insulating wall for furnace used to pro- 





refractory cylinders on a long, 
water cooled, steel tie rod; pres- 
sure is applied at each end of the 
roll to hold the refractory cylin- 
ders under compression. Long 
staple aluminum silicate fiber is 
used as a bulk packing inside the 
rolls to protect the rod from heat 
built up in the refractory roll sur- 
faces. 

Gas filters—Long staple alumi- 
num silicate fiber is used to filter 
gases in the 1400 F range. Coarse, 
medium coarse or fine grades, or 
composites of these grades, can 
be specified to obtain the desired 
filter characteristics. Filter effi- 
clency and resistance for long 
staple fiber in bulk form are shown 
in Table 1. 

Batts 

Batts are formed by bulking 
the fiber into a blanket like shape, 
which is held together mechanic- 
ally with wire or a similar fasten- 
ing device. 

Air conveyors—When conveying 
extremely hot materials, the fiber 
in batt form is placed in the bot- 
tom of an air chamber. Hot solids 
from roasting or calcining opera- 
tions are fed into the upper part 
of the chamber, and air passing 
through the fibrous batt keeps the 
solids suspended for transfer to 
other processing areas. The air 
may also serve to cool the solids. 
The fiber batt is suitable for such 






filter unit for high temperature gases. 








duce graphite tubes for Graphite Specialties Cory 


uses because of its high tempera- Paper 
ture resistance, its air permeabil- Applications for paper made of 
ity, and the fact that it does not aluminum silicate fiber (M&M, 
deteriorate when hot suspended Dec ’55, p 98) include high tem- 
solids are deposited on the batt perature linings, filters, gaskets, 
during shutdown. fabrication aids and electrical ap- 
Engine silencers — Fiber batts plications. Electrical uses should 
are currently being evaluated as grow because of the inherent com- 


acoustical insulation for jet en- bination of good electrical insulat- 
gine test cells. In addition to ing properties and high heat re- 
good acoustical absorption char- sistance. The paper is available 
acteristics, such batts have the in thicknesses of 20, 40 and 80 
necessary resistance to high tem- mils. Papers less than 10 mils 
peratures and vibration. Though thick suitable for applications 
specific test results are not yet such as wire and coil wrapping 
available, manufacturers’ reports are difficult but not impossible to 
are encouraging. produce. 


TABLE 1—FILTER EFFICIENCY AND RESISTANCE: 
(Long staple fiber) 

















Type of Filter Packing Gas Gas Filter Dust Weight 
Fiber Depth, Density, | Velocity, | Temp, Res, Loading, Efficiency , 
a | in. lb/cu ft fpm F in. HsQ | gm/1000 cu ft % 
tients: 40 | 7 | 12 9.2 85 
Coarse 4 Bk 400 | 1400 1.7 20.3 83 
BS eu 700 =| 1400) #14 16.3 82 
cei 350 | 70 17 30.1 99 
Medium Coarse 1.5 ee 400 | 1000 2.2 33.9 94 
2 Rae 70 | 1400 2 — 16.4 | 84 
et ae 30 | 20! 24 | 368 | 98 
Fine l incon 400 | 1400 | 2.3 34.3 :) 
eS. 70 1500 | 37 6.6 | 85 
23 | ee =e — 
Composite’ | — |3........ 40 | 0; S51 | 131 99+ 
| ae | 400 | 140 | 53 | 10.8 | 994 











aAerosol used was technical grade cupric oxide; median particle size was 8.5 microns. 
bComposite filter contained 5 in. of coarse fiber, 1 in. of medium coarse fiber, and % in. of 
fine fiber. 
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Aluminum Silacate Fiber: Its Basic Properties 


Traditional inorganic fibers 
such as glass, mineral woo] and 
asbestos provide excellent service 
at temperatures up to 1000 F. 
Exposure above this temperature 
seriously degrades these materi- 
als. Aluminum silicate fibers are 
primarily intended to serve in 
similar types of applications at 
temperatures ranging from 1000 
to 2300 F, i.e., in the range be- 
tween previously available inor- 
ganic fibers and insulating refrac- 
tories. The accompanying table 
compares some properties of four 
types of aluminum silicate fibers 
with those of glass fibers, mineral 
wools and asbestos. 

Properties 

Aluminum silicate fiber has a 
melting point of over 3000 F, and 
a maximum use temperature of 
2300 F. When exposed to tem- 
peratures in excess of 2000 F for 
long periods of time, the material 
undergoes devitrification, i.e., the 
amorphous or random crystalline 
orientation changes to a definitely 
arranged pattern. This phase 
change makes the fiber more 
brittle, lower in tensile strength, 
and more easily abraded. There 
is also some indication of shrink- 
age. There is no evidence of melt- 


ing at temperatures under 3000 F. 

Because many of the uses for 
the fiber are as high temperature 
insulation, thermal conductivity 
measurements with a guarded hot 
plate apparatus have been made 
on a number of commercially 
available forms. The accompany- 
ing curves show thermal conduc- 
tivity versus mean temperature 
for four fabricated forms. 


Types produced 

Aluminum silicate fibers are 
produced either as short staple 
fibers, or as long staple, textile 
grade fibers. The long staple type 
is produced fine, medium coarse 
or coarse to suit individual uses. 

Short staple fibers are produced 
by passing the molten aluminum 
oxide-silica (1:1 ratio) stream, 
which contains small quantities 
of sodium and boron to help con- 
trol the melt, into a high velocity 
air or steam jet. The jet dis- 
integrates the stream into very 
fine particles or droplets, and 
attenuates these droplets into fine 
fibers as they cool rapidly. The 
fibers are carried away by suction 
and collected for processing. 

Long staple fibers of controlled 
diameters are produced by a re- 
cently developed process in which 


A COMPARISON OF INORGANIC FIBERS 


small quantities of zirconia 
added to control the melt. Cx 
varieties are available for s) 
applications such as air filtra 
Forms available 

The fiber is prefabricated 
variety of standard shapes 
specific end uses. The stan 
forms: staple fiber; bulk fi! 
batts; paper; blankets and ot} 
textiles, such as rope, roving, 
yarn and cloth; castable; 
board and molded shapes. “Fiber- 
frax” is t'ie registered trademark 
for Carborundum Co.’s aluminum 
silicate fiber and prefabricated 
forms in which it is available. 





OO CO? eo KAO ic00  IBU0 OK 
Neon Tempercture, 


Thermal conductivity versus 


mean temperature for four forms 
of fiber. 





Type of Fiber Chemical 
+ Composition 


Fiber 
Diameter, 


Fiber 


Color Length, 


Tensile 
Strength, | 
micron in. psi | 


| Melting” | 
Point, 


| Max Use | 
Temperature | 
F F 


Specific 
Gravity 





Ceramic 
Short Staple Aluminum silicate 
Long Staple 
Aluminum silicate 
with zirconia 
Long Staple 
(medium coarse).| Aluminum silicate 
with zirconia 
Long Staple 
Aluminum silicate 
with zirconia 


with soda and borax 


| 


| 


White | Max10,min 


0.5, mean 2 | 


White | Max40,min | 


2, mean 4 


White Max 40, min 


3, mean 10 


White Max 80, min 


| 4, mean 20 








Others 
Glass 
Silicates of soda 


50-90 


180,000 
115,808 


50,000 
(est) 


2300 2.73 
2.73 


2.73 








(textile grade)*... White Filaments | 204-220,000 
and lime 
Silicates of iron, 
calcium, magnesium 
Hydrous silicates of 
calcium, magnesia, 


iron, soda 


eSource: Synthetic Fiber Table, McGraw-Hill Publishing Co., 1953. 
bSource: Badollet, M. S., “‘Asbestos, A Mineral of Unparalleled Properties,” Canadian Mining and Metallurgical Bulletin, Apr., °51. 


Mineral Wools”. ... Brown to 2-35 Y4-10 
off-white 
White to 
green or 


brown | 


60,000 2.5 (approx) 





0.17-0.03 











Short to long | 80-100,000 2.5-3.3 
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temperature linings—The 
hil ge and low thermal con- 

of such papers make 
iseful high temperature 
aterials. Many nonferrous 
such as aluminum, magne- 
PT ind some _ brasses and 
brol do not readily wet or at- 
‘ack ‘he aluminum silicate fiber. 
Thus paper made from the fiber 
a used to line metal ducts, 
les. erucibles, spouts, launder 
3s, ingot molds, and other 
metal components used to handle 
these molten metals. 

The paper is also used as a lin- 
ng for combustion chambers in 
oil fired domestic heating units. 
The paper protects the steel wall 
of the chamber from direct flame 
impingement. Test units have met 
requirements of Underwriters’ 
Laboratories. 

Gaskets—The paper is used for 
gaskets on pressure _ vessels, 
fanges, orifice blocks and other 
equipment that encounter high 
temperatures and make use of 
moderately low pressures. Because 
of the relatively high porosity of 
the paper, it can be impregnated 
with silicones, fluorocarbons and 
similar heat resistant impreg- 
nants to adapt the paper to higher 
pressure gasket applications. 

Processing aids—The paper can 
also be used as process and fabri- 
cation aids. It is used successfully 
as a brazing cushion in making 
brazed stainless steel honeycomb 
sandwich structures. Dimensional 
stability and inertness are pri- 
mary requirements. 

Blocks 

Preformed blocks are made of 
short staple fibers and suitable fill- 
ers and binders which do not re- 
duce the 2300 F maximum service 
temperature of the material. The 
curves on p 128 show the insula- 
ting value of various thicknesses 
of bonded blocks at various hot 
face temperatures. 

Aluminum silicate blocks are 
used to reduce hot wall tempera- 
tures in industrial furnaces, kilns 
and combustion chambers. The 
block provides lower heat losses 
and lighter walls as compared 
with many conventional refrac- 
tory fire bricks. 




























































Textiles 
fiber include blankets used for 


woven from the 


high temperature pipe insula- 
tion, tapes, ropes and webbing. 


Castable is used to insulate drying lid. Note contour around burner blocks. 





Molded shapes are being investigated for a variety of applications, includ- 
ing combustion chamber liners. 
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TABLE 2—TYPICAL BREAKING STRENGTHS OF ALUMINUM SILICATE TEXTILES (Lb) 





Type of Textile 
+ 


Base Weight 


' } } 
Normal | After 24hr | At At 
| 


at 1000 F 1500 F 2000 F 





Rope (4 in.).......... | 30 ft/Ib. . 
Rope (% in. with nickel- | 

chromium wire insert).| 46 ft/lb... 
Cloth (twill weave). .....| 32 0z/sq yd 
Cloth (plain weave with | 

stainless steel wire 

.| 26 0z/sq yd 

Cloth (double weave with | 

wire insert) | 55 oz/sq yd 
Cloth (twill weave with | 

nickel-chromium wire | 

insert) ...| 40 0z/sq yd 





80 





Devitrification may occur in 
combustion applications because 
of the high temperatures, but the 
temperature gradient through the 
block is such that devitrification 
is generally confined to the hot 
face of the block. In a number of 
cases the block appears to be 
stronger after exposure to de- 
vitrifying conditions than before. 
Apparently exposure to high heat 
conditions does not seriously de- 
grade the insulating properties of 
the blocks, and such blocks can be 
re-used even though the hot faces 
may be more easily abraded and 
show some surface shrinkage. 

Oil fired furnaces—The blocks 
are used to line the combustion 
chamber of an oil fired furnace. 
Use of the blocks reduces slag 
build-up on the chamber wall, and 
little if any erosion from direct 
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Insulating value of various thick- 
nesses of block as shown by cold face 
temperatures at various hot face 
temperatures. 
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flame impingement occurs. The 
lightweight block also eliminates 
the need for a forced air “after 
purge” of the furnace. Purging 
is now done entirely by bleed- 
down of the primary air pressure 
chamber and by natural draft 
through the secondary air contro! 
damper and blower. 

Tunnel kilns—The good resist- 
ance of aluminum silicate blocks 
to thermal shock is of particular 
advantage when the blocks are 
used as roof tiles in tunnel kilns. 
Tunnel kiln operations occasion- 
ally involve jam-ups because of 
movement of skidrails or ware- 
supporting setter plates. Usually 
substantial production time is lost 
waiting for the kiln to cool slowly 
in order to avoid fracture or spall- 
ing of the insulating brick. Kilns 
insulated with aluminum silicate 
block can be cooled more rapidly 
because of the material’s superior 
thermal shock resistance. Also, the 
block can be re-used after the 
tunnel has been dismantled and 
the jam-up straightened out. 

Electric furnaces — Blocks are 
currently used to line electric fur- 
naces (4 to 6 ft in dia and 10 to 
15 ft long) that are used to form 
graphite tubes. The blocks are 
cut into 6-in. wide strips and 
pressed or bevel-cut to fit the in- 
side contour of the steel vessel. 
The blocks provide effective insu- 
lation while maintaining a fur- 
nace firing temperature of 1650 F 
(+70 F) for several days. The 
blocks have provided satisfactory 
service for several years of opera- 
tion without deteriorating in 
either oxidizing or reducing at- 
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TABLE 3—TYPICAL PROPE 
OF FIBER BOARD 





Density, Ib/cu ft............ 

Breaking Strength (cross, % in. thick 
See 

Shrinkage (after 24 hr at 1500 F) 

Thermal Shock Resistance. 





TABLE 4—ELECTRICAL 
CHARACTERISTICS OF FIBER BOARD 


——— 





Frequency, Temp, 
cps F 


Dielec LOSS 
Const Tangent 
48] 654 
1.75 040 
1.61 0.017 
1.60 

1.57 

1.569 

1.560 





10? Room 
105 Room 
108. . _..| Room. 
1.4 x 10!°...| Room... 
86x 10°. ..| 266... 
| 590 
930 








mospheres or after contact wit! 
pitch vapors and sulfur gases 
Textiles 

Several types of high tempera- 
ture resistant textile products 
have been developed in the last 
three years. These products, made 
from long staple fibers, include 
blankets, roving, yarn, rope, tape 
and broad woven textile goods. 
Table 2 lists typical breaking 
strengths of several of these ma- 
terials. Yarns reinforced with 
glass filaments, alloy wire and 
other reinforcements have 
produced experimentally. 

Blankets — Aluminum 
fiber blankets are used 
temperature insulation in furnac 
tops, sidewalls and ducts; turbine 
exhaust lines; and _ superheated 
steam piping. For piping appli- 
cations the blanket is particularly 
well suited for insulating fabri- 
cated sections such as flange and 
valve covers and elbows. These 
insulations are usually assembled 
by encasing the blanket in a flex- 
ible alloy wire screen or heat re- 
sistant cloth and stitching the 
assembly together. Removable 
coverings can be made up in this 
manner. 

The degree of insulation obtain- 
able with these blankets is indi- 
cated by an installation in an in- 
cinerator used to burn exhaus! 
fumes generated in a paint spray 
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on. The blanket reduces a 


opel 
»omb stion chamber temperature 
of 1600-1700 F to a safe level of 
150 | on the outside shell. 


Al:;minum silicate blankets are 
also used as a packing between 
srebrick linings of a petroleum re- 
fning furnace. The firebrick ex- 


pands and contracts with fluctu- 
ating temperatures in the furnace, 
and the blanket acts as an expan- 
sion joint filler as well as a seal 
against gas leakage. 

Combinations of aluminum sili- 
cate blankets and glass fibers or 
asbestos materials offer interest- 
ing possibilities. The blanket is 
used to reduce the temperatures 
to a safe range for the glass or 
asbestos. A flange cover recently 
assembled by Philadelphia Asbes- 
tos Corp. for superheated steam 
piping reduces a hot face temper- 
ature of 1100 F to about 100 F on 
the cold face through 2% in. of 
aluminum silicate blanket and 114 
in. of glass fiber blanket. The re- 
sulting assembly is about one-half 
the weight of conventional insula- 
tion. 

Other textiles—A number of 
applications are new being in- 
vestigated for the other textile 
products. Among these are gas- 
kets and seals in heat treating 


furnaces, rope packings for molds 
(between the hot top and the 
ingot mold) in steel manufacture, 
bag filters for collecting hot car- 
bon and chemicals, and electrical 
wire winding and wrapping. 
Castables 

A castable aluminum silicate 
fiber composition has been devel- 
oped by using some of the new 
high temperature binder materi- 
als. Aluminum silicate offers ex- 
tremely good thermal shock re- 
sistance, low thermal conductivity 
and much lower density than pre- 
viously available castable refrac- 
tories. In addition to drying lids 
and pressure vessel linings (dis- 
cussed below), castable aluminum 
silicate fiber has been used experi- 
mentally on boiler access doors, 
and as incinerator linings, duct 
insulation and induction furnace 
shielding. 

Drying lids—Castable aluminum 
silicate is used in a lid for drying 
and setting ceramic linings in 
casting pots. The lid is exposed 
to a temperature cycle of room 
temperature to more than 2000 F. 
Burner blocks are mounted on the 
lid, and an air-gas mixture is 
burned to provide a heat source. 
In operation the castable surface 
is suspended over the casting pot 





the future: 


peratures. 


ments of atomic energy work. 


in rockets and guided missiles. 
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Future Applications? 


Here are some potential applications for aluminum silicate fiber in 


1. Smog control. It appears that much improvement in control of 
smog can be accomplished by incinerating waste materials at higher 
temperatures than are now customary. Even raw sewage when burned 
at temperatures above 1400 F produces no objectionable odors or air 
contaminants. Aluminum silicate fibrous insulation can provide suffi- 
cient protection to permit burning such waste at these elevated tem- 


2. Filtration of radioactive particles. The fiber is being evaluated for 
filtration of radioactive particles from hot gas streams. Results to 
date indicate efficiencies are sufficient to meet the rigid safety require- 


3. Missiles. The lightweight fiber may solve many of the problems of 
insulation and resistance to erosion and thermal shock encountered 


‘. Fire resistant products. The extreme resistance to fire provided 
by aluminum silicate fibers suggests uses in manufacturing fireproof 
safes, files, desks and other office equipment, as well as fireproof 
panels for building construction and partitions. 












and thus is in direct contact with 
the flame sweep during firing. 
Lids made of other types of cast- 
able refractories weigh between 
1500 and 2000 lb. For an equiva- 
lent thickness, the aluminum sili- 
cate lid weighs only 350 lb. 

Pressure vesseis—The castable 
is used as a lining for pressure 
vessels. The lining is installed on 
the inner wall of the vessel, and 
conforms to the contours of the 
top and bottom, as well as the in- 
let and outlet ports. In one appli- 
cation, the vessel is designed to 
withstand 300 psi gas pressure at 
1500 F. The lining, applied 2 in. 
thick, permits the original 2-in. 
thick stainless steel wall to be re- 
placed with a %-in. carbon steel 
wall. 


Molded shapes 

Rigid, structural molded shapes 
consisting of aluminum silicate 
fibers and high temperature 
binders have also been developed. 
Table 3 lists properties of a typ- 
ical board. 

Several applications for these 
molded products are being investi- 
gated. Among them are re-usable 
risers for nonferrous casting— 
attractive because the riser would 
not be wetted by molten aluminum 
or magnesium. Also of interest: 
combustion chamber liners, baffles 
and flame deflectors, small furnace 
and oven liners, and can setter 
plates and shields. Corrugated 
sheeting serves as spacers in high 
temperature absolute filters and 
may be adaptable to base plates 
for heating element wires. 

Impregnated moldings — Rigid, 
molded ceramic fiber products, be- 
cause of their relatively high 
porosity, can be impregnated by 
vacuum and immersion techniques 
with commonly available inorganic 
binders, as well as rubber, phen- 
olic, epoxy and silicone solvent or 
latex-base materials. Electrical 
and physical properties of such 
composites depend to a great ex- 
tent on the materials used for im- 
pregnation. 
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Rubberized 
Rubber coated asbestos 
yarn ws used for re- 
placement brake lining 
(top) and Chevrolet 
clutch facing (right). 


Woven Friction materials composed of as- 
bestos fAbers and long staple cotton are shown 
before (bottom) and after (top) impregnation. 


Selecting Friction Materials 


PART 1 


@ It is obvious that no universal 
type of friction material could 
possibly satisfy the requirements 
of all brake and clutch designs. 
Since almost every design is 
unique and is used under different 
operating conditions, a number of 
friction materials have been de- 
veloped for specific end uses. These 
materials include woven, rubber- 
ized, molded, resilient and metal- 
base types. With the exception of 
the woven and rubberized ma- 
terials which are intended primar- 
ily for use in a dry or gas atmos- 
phere, all of these materials can 
be operated dry or in an oil media. 
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Selection factors 


Woven, rubberized and 
molded materials 


by Elwin J. Salter, 


Supervisor, Friction Materials Laboratory, Inland Manufacturing Div., 


General Motors Corp. 


Woven materials 

Woven friction materials are 
noted for their excellent engage- 
ment characteristics (due to high 
flexibility and resiliency) and 
their high coefficient of friction. 
The materials are particularly 
suited for, and are widely used in, 
industrial equipment. Their use in 
automotive equipment is compara- 
tively small. 

Essentially, woven materials 
consist of a weave of yarn and 
wire which has been impregnated, 
compressed to the required size, 
cured and coiled into a roll. 

The yarn is composed primarily 
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of long asbestos fibers of the chry- 
sotile type plus a long staple cot- 
ton. The cotton aids in the spin- 
ning of the asbestos fibers, which 
are used principally because of 
their heat resistance and adapta- 
bility to weaving. The wire core, 
consisting of either brass or 4a 
lead—zinc alloy, serves to strength- 
en the yarn and improve frictional 
and wear properties. In some ap- 
plications it may be omitted where 
the improvements in properties 
resulting from its use are not 
needed. 

The impregnants may consist 
of drying oils, such as China Wood 








chry- 
e cot- 
spin- 
which 
se of 
lapta- 
core, 
or a 
ngth- 
tional 
1e ap- 
where 
erties 
e not 


onsist 
Wood 


Molded Left—Extruded button type (top) and dry mix molded (bottom) friction materials are both used for 
disk brakes. Middle—Dry mix molded block (top) is used in brakes for trucks and trailers. Extruded block (center) 


and dry mix molded block (bottom) are both used in industrial applications. 
Section of wire screen backing is shown at bottom. 


Oil, linseed oil or castor oil; or 
thermosetting resins, such as oil 
modified and straight phenol for- 
maldehyde resins, bitumens, or 
combinations of these. The as- 
bestos fibers are difficult to im- 
pregnate; however, the cotton 
fibers aid in getting the saturant 
into the center of the lining. 
Rubberized materials 

Folded (laminated) and com- 
pressed fabric materials possess 
good wear resistance and relative- 
ly high frictional properties. They 
can be used for clutch facings as 
well as brake linings. Rivet holes 
can be incorporated directly by 





Next Month 


This is the first of two articles 
intended to aid the engineer in 
selecting friction materials for 
automotive, aircraft and indus- 
trial equipment applications. 
The second article next month 
will discuss resilient and metal- 
lie types of friction materials 
and will include tabular data 
comparing the significant engi- 
neering properties of all the 
materials covered in the two 
articles, 
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curing the materials in dies con- 
taining suitable projections. The 
materials are not recommended 
for very severe operating condi- 
tions involving high temperatures, 
as the laminated linings may de- 
form and the outer layer(s) strip 
off under the action of the rotat- 


ing drum. 
The foundation of folded and 
compressed friction materials 


usually consists of a square weave, 
single ply, asbestos-cotton-brass 
wire fabric. A _ basket, or twill, 
weave is occasionally used in place 
of the square weave. The cloth is 
usually woven from 40 to 60 in. 
wide and from 100 to 200 yd long. 
After weaving and drying, the 
cloth is impregnated with an as- 
phaltic and bituminous water- 
proofing solution. 

A rubber friction compound is 
bonded to the cloth foundation by 
means of calendering rolls which 
press the compound into the space 
in the fabric. The calendered 
cloth is approximately 1/16 in. 
thick and is plied or folded in 
layers to the required thickness 
(usually 1, in. max). It is then 
cured under heat and pressure to 
vulcanize the rubber compound in 
the cloth structure. 


Right—Wire back lining in roll form. 


Rubber coated yarn can also be 
used for clutch facings. The yarn 
is the same as that used in woven 
friction materials. Two or three 
strands are entwined and then 
dipped in a viscous rubber cement 
which is dispersed with a suitable 
filler. After drying to remove the 
cement solvents, the coated yarn is 
wound into an annular ring and 
cured in molds (which may incor- 
porate grooves) under heat and 
pressure to form the clutch facing. 
Molded materials 

Dry mix molded friction materi- 
als are very rigid, are extremely 
heat stable, and possess good wear 
properties and engagement eharac- 
teristics. Coefficient of friction 
varies from low to high depending 
on the compounding used, but is 
usually in the low to medium 
range. The materials have a ten- 
dency to fade at high tempera- 
tures, but usually recover quickly. 
They are particularly suited for 
use as brake blocks for heavy duty 
service, as well as for brake lin- 
ings and clutch facings. 

The dry molding compound con- 
sists primarily of medium and 
short asbestos fibers, plus suitable 
fillers, friction modifying constitu- 
ents and a thermosetting straight 
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Consider these factors in selecting friction materials 


Coefficient of friction is a useful gage for compar- 
ing friction materials. Materials are usually classified 
as having a low, medium or high coefficient. The co- 
efficient of friction of automotive brake linings, for 
example, varies from low to high—0.2 to 0.5. 

In selecting the optimum friction material, consid- 
eration must be given to: 1) the required initial 
friction, 2) operating temperatures, and 3) the per- 
missible variation in friction the material may under- 
go during operation. Ideally, the coefficient of friction 
of a material should be constant under all conditions 
and should not be affected by changes in temperature, 
pressure or severity of application. In practice, how- 
ever, it is difficult to obtain good frictional stability. 
At high temperatures, for example, most friction ma- 
terials suffer either a loss or a rise in their coefficient. 

A drop in a material’s coefficient is known as “fad- 
ing” and is responsible for reduced effectiveness. All 
organic materials will fade under severe use, but are 
considered satisfactory if they recover to their original 
state upon cooling. A rise in a material’s coefficient 
is known as “build-up” and often results in a grabby 
action, 


Wear is another important selection factor and is 
directly associated with the structure of a material 
and its operating temperature. Because of their excel- 
lent heat stability, phenolic-bonded materials possess 
excellent wear properties at high operating tempera- 
tures. Bonded materials using other than a phenolic 
binder are limited by their lower heat capacity; how- 
ever, these materials will yield good life if operating 
temperatures are kept below the critical temperatures 
of the materials. 

Phenolic-bonded materials also possess good wear 
characteristics under severe unit pressure loadings. 
Under these conditions, materials with lesser struc- 
tural strengths—such as millboard, wireback and ex- 
truded materials—may wear at a high rate and 
produce objectionable dust. 


Smooth operation may or may not be an impo) 
design factor. In general, engagement characteri 
vary with the flexibility of the material. Thus, rx 
ient and flexible woven materials possess better 
gagement characteristics than the semirigid and ricid 
types. These materials also have the ability to « 
form to an irregular shape. 


Noise, likewise, may or may not be a critical des; 
factor. In some industrial and aircraft applications 
it is not too important; however, it can be a critica] 
factor in automotive applications. Irregularities jn 
the surface of rigid materials have been found to 
cause vibrations which produce objectionable sounds. 
Resilient and flexible materials generally operate at a 
low noise level. However, no hard and fast rules can 
be given as to a material’s noise characteristics; if 
noise is a factor some type of field testing should be 
conducted before final selection is made. 

Noises can be classified by their frequency and 
quality as “grunt,” “chatter” and “squeal” sounds, In 
general, grunt and chatter noises are not as objection- 
able as squeal sounds, which are high pitched and 
discordant. 


Water sensitivity can be an important factor if it 
has an effect on a material’s frictional characteristics. 
Excessive moisture in automotive brakes, for exam- 
ple, can produce noise or erratic action. This condi- 
tion can be controlled by incorporating suitable com- 
pounds in the friction materials which mitigate the 
effects of moisture and contro] the formation of iron 
oxides on drum surfaces. 


Cost is an especially important consideration in high 
volume applications such as automobile parts. Labor 
costs for reinstallation are important in industria! 
applications, and the correlation between a material's 
life and its initial cost must be carefully weighed. In 
general, the phenolic-bonded and metallic friction ma- 
terials are the highest priced. 








or modified phenolic bonding res- 
in. Mechanical strength of the 
materials is in large part due to 
the extension of the asbestos fibers 
in all directions. 

During fabrication, the stock is 
placed in a plunger type mold and 
formed into a biscuit. The bis- 
cuit is then placed into another 
mold to be formed into a brake 
block, or placed between press 
platens to be formed into flat 
sheets. Compressibility of the ma- 
terial ranges from 2 to 5 depend- 
ing on whether the stock is first 
preformed into a biscuit or placed 
directly in the mold. After form- 
ing, the mixture is cured at 1000 
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to 3000 psi and 250 F. Final bak- 
ing is at 400 F. 

Extruded type friction materials 
are basically similar to the dry 
mix type except for the use of a 
liquid bonding agent. They have 
a good appearance but tend to 
be structurally weak. However, 
strength can be improved by using 
thermosetting bonding resins and 
controlled curing. Heat stability 
is not as good as that of dry mix 
linings. Coefficient of friction 
ranges from low to high, depend- 
ing on composition. 

The bonding agent for extruded 
linings may consist of straight or 
modified phenolic resins, oils, nat- 
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ural or synthetic rubbers, or any 
combination of these materials. A 
solvent is used to promote disper- 
sion. The ingredients are mixed 
and blended into a soft and plastic 
stock which is fed into a standard 
extruding or tubing machine. Cur- 
ing is accomplished after the ex- 
truded stock has been cut and 
formed into the required shape. 
Wire back type linings possess 
good frictional properties and, un- 
der normal conditions of brake 
operation, have an acceptable wear 
rate. However, they are not 48 
heat stable as dry mix materials 
and often fade badly. Wire back 
linings are quite popular as re- 
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nt linings and are also 
s original equipment on 
ittomobiles. Because of their 
ructure they are not suit- 

heavy duty applications 
clutch facings. 

Th. wire backing serves a two- 
eold ; urpose. During manufactur- 
ie strengthens the fabricated 
byt uneured lining stock, which 
vould otherwise be very fragile 
and difficult to handle. Also, it 
strengthens the finished lining and 
improves resistance to the shear- 
ing action of rivets during severe 
braking. 

Aside from the wire backing, 
these linings are quite similar in 
composition to extruded linings. 
Their chief constituents are short 
length asbestos fibers and a bind- 
er which may consist of drying 
oils, natural or synthetic rubber, 
thermosetting straight or modified 
phenolic resins, or any combina- 
tion of these. Balance of the mix- 
ture consists of fillers and friction 
modifiers. 

The ingredients are mixed into 


material. 





American Brakeblok Div., 
Wire back lining shown just after screening has been embedded in friction 


a homogeneous plastic composition 
and pulverized into small particles. 
The pulverized stock is fed be- 
tween rolls which compact the ma- 
terial and form it into continuous 
strip. The wire screen backing is 
carried around one of the rolls and 
embedded into the friction ma- 
terial. (The wire screen backing 
is sometimes eliminated to pro- 
duce an unreinforced lining ma- 
terial which is known as “roll 
molded.”) The formed strip is 
then cured in long lengths or indi- 
vidual segments. In some applica- 
tions the wire cloth can be omitted 
to produce an unreinforced lining 
material which is known as “roll 
molded.”’ 

Sheeter type friction materials 
are made by laminating thin films 
of a rubber bonded matrix. They 
are relatively expensive but have 
good frictional and wear proper- 
ties. These materials are used pri- 
marily for industrial brake linings 
and clutch facings. They are not 
ordinarily used for automotive 
brake linings, as their heat resist- 





American Brake Shoe Co. 






ance is not as good as that of 
some other materials. 

Ingredients of the material con- 
sist of medium and long length as- 
bestos fibers, fillers, friction modi- 
fiers, and natural or synthetic 
rubber in cement form. The stock 
is fed between two rolls, of which 
one is kept hot and the other cold. 
The stock adheres to the hot roll 
and forms a thin film 1 to 2 mils 
thick. As the rolls rotate, addi- 
tional layers are built up on the 
hot roll to the required thickness, 
which is controlled by the distance 
between the rolls. 

After forming, the sheet is re- 
moved from the hot roll and cut 
to shape. The cut stock is then 
dried, cured under heat and pres- 
sure, and ground to specified di- 
mensions. 

Millboard friction materials 
possess wear and high tempera- 
ture properties which are not as 
good as those of some of the other 
molded materials. However, they 
do have good engagement charac- 
teristics. Frictional stability is 
often poor because of non-uniform 
impregnation. The materials are 
used chiefly in industrial clutches. 

Millboard is composed primarily 
of long asbestos fibers. The fibers 
and compounding materials are 
placed in a large vat of water and 
beaten to a pulp. The pulp is then 
fed to a paper making machine 
and formed into a thin sheet 
(which can be laminated) which is 
cut to approximate dimensions and 
then dried and impregnated. After 
impregnation the blanks are baked 
and ground to size. Impregnants 
used may consist of thermosetting 
resins, drying oils, bituminous 
materials, or combinations of 
these. Difficulties are encountered 
in obtaining complete impregna- 
tion and in incorporating friction 
modifiers into the millboard. Modi- 
fier particles with a low specific 
gravity can be added directly to 
the pulp only when the asbestos 
has enough body to support them. 
Particles with a high specific 
gravity may have to be spread on 
the forming roll of the millboard 
machine so that they can be picked 
up by the asbestos sheet as it 
passes through. 
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Alkyd 
Moldings 
for 
Electrical 
ibses 


These plastics are 
finding increasing use 
in electrical and elec- 
tronic components. Here 
are some of the newest 
applications for alkyds, 
together with helpful data 
on the three major types 
of compounds. 


by J. T. Long, Barrett Div., Allied 
Chemical & Dye Corp. 


@® Alkyds are primarily used for 
electrical applications. They have 
inherently excellent dielectric 
properties over a relatively broad 
temperature range, plus excellent 
dimensional stability. They can be 
molded with relatively low pres- 
sures and, with proper reinforc- 
ing materials, they can provide 
high mechanical strength. 

Three types of alkyd molding 
compounds are generally avail- 
able: 


1. Granular types have mineral 
or modified mineral fillers which 
provide superior dielectric prop- 
erties and heat resistance. 

2. Putty types are soft and par- 
ticularly well suited for low pres- 
sure molding. 
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Granular compounds are used for... 


Vacuum tube bases 








Power circuit insulation 





Putty is used for encapsulating... 








Toroidal coils 


- 





| 





Pie wound coils 





3. Glass-reinforced types have 
superior mechanical strengths. 

Typical properties of the three 
types are shown in the accom- 
panying box. The applications dis- 
cussed in the following sections of 
the article indicate the uses for 
which each type of molding com- 
pound is best suited. 
Granular types 

Because of the free-flowing 
powder form in which mineral- 
filled granular alkyd molding 
materials are supplied, they can 
be used in automatic molding 
presses or preform machines. 
They have the same fast curing 
characteristics and low pressure 
requirements common to all alkyd 
materials. 





ENGINEERING 


Vacuum tube bases—One of the 
major electronic applications for 
granular alkyd compounds is vac- 
uum tube bases. The high dry in- 
sulation resistance of the material 
is particularly useful in special 
tube bases where the electrical 
leakage between pins must be kept 
to a minimum. 


Automotive ignition—Retention 
of good dielectric characteristics 
at relatively high temperatures 
has caused alkyds to be used in 4 
variety of applications in car igni- 
tion systems—particularly with 
the current trend toward higher 
engine compression ratios, and 
the resulting higher temperatures 
to which ignition systems 4aré 
exposed. 
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Glass-reinforced compounds are used for... 








Mobile antenna mounts 





Switchgear components 











A typical example of the use of 
alkyds in ignition systems is a 
molded ignition coil top, where 
dielectric strength at elevated tem- 
peratures, as well as arc resist- 
ance and dimensional stability, 
are desirable. Another application 
is a spark plug lead insulator, 
where high heat resistance and di- 
electric strength are required. 

Power circuit insulation—Min- 
eral-filled granular alkyd mate- 
rials are used for power circuit 
control parts, such as components 
of motor starters, circuit breakers 
and switchgear; and for teminal 
strips and bus bar supports. 
Putty types 

In general, putty type alkyd 
molding compounds are extruded 
into ribbons of specific size before 
molding. Because of their soft- 
ness, these compounds are particu- 
larly useful in molding around 
delicate inserts or where difficult 
mold loading problems exist. One 
of their major uses is in compres- 
sion molded encapsulation of small 


electronic components where di- 
electric loss characteristics are of 
prime importance. 

Capacitors and _ resistors—aAl- 
kyd putty is used in the encapsu- 
lation of capacitors and resistors 
because it provides excellent elec- 
trical insulation for the compo- 
nent as well as providing a satis- 
factory moisture seal. 

Toroid and pie-wound coils— 
Proper encapsulation of toroid 
coils has always been a problem 
because of difficult mold loading 
problems. Recently several small 
companies have developed methods 
for successfully encapsulating 
such coils with putty type alkyd 
materials. 

Similarly, molded encapsulation 
of pie-wound coils has long been 
considered impractical because of 
their fragility. With the develop- 
ment of a special spring-loaded 
mold, unique in that no press is 
used, B. J. Toegel Laboratories 
has successfully encapsulated 


these coils with alkyd putty. 





Alkyds and Polyesters 


There has been a good deal of 
confusion in nomenclature when 
discussing alkyd and polyester 


Actually, any reaction 
product of a polybasic acid and 
a polyhydric alcohol is a poly- 
ester. Although alkyd resins used 
in coating formulations are poly- 
ester resins modified with fatty 
acids, the resins used in so-called 
“alkyd molding compounds” are 
unmodified, polymerizable poly- 
ester-type resins. Thus, by chem- 
ical definition, alkyd molding 
compounds can correctly be called 
polyesters. 

Actually, the selection of the 
words alkyd or polyester is de- 
termined pretty much by common | 
usage. There has been a growing | 
trend toward use of the two in- 
terchangeably. At present, poly- 
ester resins used for casting or 
laminating are called polyesters. 
Polyester resins used for mold- 
ing are generally called alkyds. 


resins, 


Upright capacitors — Upright 
capacitors, similar to standard 
paper capacitors except that both 
leads emerge from one end of the 
molded unit, are now _ encap- 
sulated with alkyd putty. The low 
molding pressure required to form 
alkyd putty contributes to the 
success of this operation. 
Glass-reinforced types 

These materials have found 
widespread use in applications 
where a combination of high 
strength, superior dimensional 
stability, good electrical properties 
and heat resistance is important. 
They can be readily plunger or 
compression molded. 

Probably the major use for 
glass-reinforced alkyd compounds 
has been in defense equipment, 
such as Navy shipboard circuit 
breaker and switchgear installa- 
tions. Since Naval equipment must 
function under shock conditions 
caused by gunfire, the high impact 
strength of reinforced alkyds is 
obviously advantageous. 

Mobile antenna mount—Rein- 
forced alkyd has replaced porce- 
lain in molded antenna mounts 
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Properties of molded alkyds—a comparison of seven types 


| 





Type and Primary Requirement* 
* General 


Purpose 


Granular 


Low Moisture | 
Absorption | 


Light 
Weight 





Light 
Weight 


| Low Moisture | 
| Absorption | 


Reinforced 


High 
Impact 


Mediu: 
impact 





ELECTRICAL PROPERTIES 
Dielectric Constant 
6.0-6.5 
1 Megacycle.... 4.8-5.0 
Dissipation Factor 
Oo GPS........ 
1 Megacycle 
Dielectric Strength, v/mil 
Short Time......... , 
Step-by-Step 
Arc Resistance 


0.050-0.060 
0.016-0.018 


350-400 
300-350 


6.0-6.5 
4.2-4.5 


0.035-0.040 
0.014-0.015 


350-400 
300-350 
180 








PHYSICAL PROPERTIES 
Specific Gravity 
Compressive Strength, psi. 
Tensile Strength, psi..... 3,000-4,000 
Flexural Strength, psi... . 7,000-10,000 
Impact Strength (1zod), ft-Ib,’in. — 
Water Absorption 

(24 hr, 73 F), %..... 
Max Rec Svc Temp, F 

Long Period 

Limited Period. . . 

Short Period...... 
Self-Extinguishing. . . 


2.22-2.24 
16,000-20,000 


0.08-0.10 


300 
350 
375 
No 





2.16-2.18 
18,000-21,000 
3,000-4,000 
7,000-10,000 





0.04-0.06 | 


275 
300 

325 
Yes | 





6.9-7.2 
§.5-5.7 


0.050-0.070 
0.035-0.040 


350-400 
300-350 
180 


5.9-6.5 
4.4-5.0 


0.040-0.050 
0.025-0.035 


350-400 
300-350 
140 


§.8-6.2 
44-46 


0.035-0.040 
0.014-0.017 


350-400 
300-350 
180 


5.2-6.0 
4.0-4.5 


0.02-0.03 
0.017-0.022 


350-400 
300-350 
180 








1.95-1.98 
21,000-24 000 
3,500-4,500 
8,000-10,000 


0.55-0.60 


250 
275 
300 
No 





I 


1.81-1.91 
18,000-24,000 
3,000-4,000 
8,000-10,000 


0.13-0.15 


250 
300 
325 
Yes 


2.05-2.15 
18,000-24,000 
3,000-4,000 
8,000-10,000 





| 0.05-0.08 


2.00-2.08 
24,000-28,000 
6,000-10,000 
14,000-17,000 
8-12 


0.07-0.10 





250 
300 


| 
| 
| 
} 
| 


325 


Yes | 


300 
350 
400 
Yes 





7.0 
9.9 


0.02-0.04 
0.015-0.018 


350-400 
300-350 
130-160 


2.2-2.3 
26,000-31,000 
5,200-6,200 
12,000-16,000 
2-3 


0.18-0.22 


300 
350 
400 
Yes 





aThe differences between various compounds of the same type are relatively small. Classification by primary requirement is made only to 
indicate the major outstanding property of each compound in each type. 


The table lists typical properties of 
of various types of alkyd molding 
compounds. Most outstanding are 
the excellent die'ectric characteris- 
tics coupled with the relatively 
good heat resistance. The effects of 
temperature on these dielectric 
properties are indicated by the ac- 
companying curves, Notice that at 
radio, television and UHF' fre- 
quencies, the rise of dielectric con- 
stant with temperature is _ rela- 
tively slight; at 400 F, dielectric 
constant is still less than 6.0. The 
rise in dissipation factor with tem- 
perature is also relatively slight at 
the higher frequencies, remaining 
under 0.05 at temperatures up to 


12.0 ———--- 
| 


11.0} 


10.0} 


Dielectric 


Constant 


9.0} 


Dielectric Constant 





32 


104 176 248 320 392 
Temperature, F 


0.9 


0.7} 


0.5 
0.4 


0.3 


0.2} 


Dissipation Factor 





1 


Dissipation 
Foctor 





32 


104 176 248 320 392 
Temperature, 


t 


Electrical properties vs temperature for typical mineral-filled alkyd 


400 F. 


compound at various frequencies (von Hippel.) 
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used for tanks, trucks, armored 
cars and other types of mobile 
military equipment. These mounts 
weigh between 1 and 2 lb. The 
combination of excellent dielectric 
properties and high impact 


strength is a principal reason for 
the choice of glass-reinforced 
alkyd. 

Other uses—Reinforced alkyd 
compounds are also being used in 
applications such as computer 
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components, circuit breakers, sig- 
nal light and fuse holders, rocker 
rings, motor end bells, aircraft 
ignition parts, coil forms, blower 
housings and various types of 
switchgear parts. 
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Spray painting can now be safer with... 


Water-Thinned Paints 
for Metal Products 


Because of their nonflammability and low toxicity, 
water-thinned paints can markedly reduce the hazards 
involved in painting. This article describes a new group 
of styrene-butadiene latex formulations developed espe- 


cially for metal surfaces. 


Hin the past ten years water- 
thinned latex paints have achieved 
considerable popularity for decor- 
ating and protecting interior sur- 
faces and masonry. They have 
gained wide consumer acceptance 
because of their ease of applica- 
tion, low odor and fast drying 
characteristics, and ease of equip- 
ment clean-up. 

To designers of metal products 
the most appealing property of 
water-thinned latex coatings is 
that they are not flammable and 
can be applied without any fire 


hazard. To date, a limited number 
of these coatings have been made 
available for engineering applica- 
tions. The newest, and among the 
most promising, water-thinned 
formulations to be put into com- 
mercial production are based on a 
new styrene-butadiene latex, Dow 
Latex 566, developed by the Dow 
Chemical Co. especially for metal 
surfaces. Formulations based on 
the new latex completely retain 
the nonflammability and other de- 
sirable characteristics of conven- 


Background 
Until recently, development of | 
suitable water-thinned paints | 
for metal surfaces has been held | 
back because of corrosion prob- | 
lems, lack of adhesion and low | 
gloss. In the past two or three | 
years, however, a limited num- 
ber of water-thinned paints have 
been made available, including 
those based on acrylic emulsions 
and polyvinyl acetate resins. This 
article describes a new group of 
styrene-butadiene paints—one of 
the most promising group of 
water-thinned paints developed 
to date for metal surfaces. 














tional formulations, yet do not 
cause corrosion on metal surfaces. 
Properties 

Like any latex system, the new 
styrene-butadiene latex is a col- 
loidal dispersion of resin particles 
in a water system. This fact is of 
particular significance to the user, 
since it virtually eliminates the 
hazards of solvent toxicity and 
flammability. The latex is supplied 
at an acid pH. By means of heat 
and catalysis the butadiene groups 
in the polymer react to form a 
thermosetting coating with excel- 
lent adhesion, toughness and hard- 
ness, and resistance to water, min- 
eral spirits and some chemicals. 

Properties of clear styrene- 
butadiene latex coatings are com- 
pared with those of other organic 
coatings in Table 1. As shown, the 
properties of baked coatings are 
excellent for a water-based sys- 
tem. Despite their hardness after 
baking (3H-5H Pencil Hardness), 
the coatings possess excellent ad- 
hesion and exhibit good flexibility 
when flexed over a %-in. mandrel. 
Also, since the styrene-butadiene 
resin particles have a high molec- 
ular weight, it is possible to for- 
mulate paints with a high solids 
content, thereby insuring high film 
thickness per coat. 

Clear coatings, which gener- 
ally exhibit poorer impact resist- 
ance than pigmented coatings, 
have shown an impact resistance 
of less than 2 in.-lb. However, the 
impact resistance of pigmented 
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automotive primers is comparable verse. As a starting point experi- below—pigmented with ir 

to that of standard alkyd primers. mental primer formulations have and iron oxide-zinc yell! 

Automotive, appliance primers been developed for automotive and spectively—have exhibited 
The potential applications of a appliance applications. 1. Excellent spraying 

latex coating system for metal Both of the two automotive bak- teristics. 

surfaces are numerous and di- ing primers described in Table 2 2. Excellent adhesion ar 
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TABLE 1—NEW LATEX PAINT VS OTHER CLEAR ORGANIC COATINGS» 





| 
Polyvinyl | Short Oil | Medium Oil | Short oj 
Styrene-Butadiene | Acrylic | Acetate Short Oil | Soya Soya-Tung | Alkyd-Urea 
Coating Vehicle » Latex | Emulsion | Emulsion Alkyd | Alkyd Alkyd Formalde- 
| (internally | Emulsion Resin Resin hyde Resins 
| Plasticized) (90:10) 











4 | 8 | 9 4 7 | | : 
Catalyst... None | 0.07% Co | None | None 0.1% Co | 0.03% Co | 0.03% Co | None 
275 F, 30 min|275 F, 30 10 min|360 F, F, 30 min| '300 F, 30 i F, 30 min) '300 F, 30 sali cae F, 30 min}300 F, 30 min 
MECHANICAL PROPERTIES | | < 
Knife Adhesion Excellent | Excellent | Good Fair | Good | | Fair to Good | Fair to Good | | Fair to Good 
| | 
| 


APPLICATION CONDITIONS | | | | 
| 








Flexibility over 4%-In. Mandrel...| Crazed Crazed OK OK OK | OK OK OK 
Impact Resistance, in.-Ib...... <2 <2 > 28 > 28 <2 > 28 >28 | > 28 
Pencil Hardness............ ; 5H 3H | H 4B F HB HB | HB 








CHEMICAL PROPERTIES 
Resistance to Mineral Spirits, 1 hr OK OK OK OK OK OK OK OK 
Water Resistance | | 

OK OK | Whitened, s!| Badly | Whitened, si | SI whitened | S! whitened 
loss of whitened, loss of | 


adhesion loss of | adhesion | 


adhesion | | | 
S! whitened Badly Badly | Badly S| whitened, | SI whitened, | 





whitened, | whitened, | whitened, | sl loss of | sl loss of 

lossof | ossof | brittle | adhesion | adhesion 
adhesion | adhesion | 

Whitened, | Si whitened,| Bad loss of | Bad loss of | Badly | Whitened, si} Loss of 
si blistered | sli blistered | adhesion |adhesion,rust} whitened, blistered adhesion, 

| | brittle blistered 
Res to 3% Sodium Hydroxide | 
OK SI brittle | Lifted Lifted | Stsoft | OK OK OK 
OK SI brittle | _ . | Dissolved | Dissolved | Disso!ved Badly 
softened 











Resistance to 5% Acetic Acid 

1 Hr J OK Brittle Whitened Loss of Soft OK Very soft Very soft 

adhesion 
RE eee a OK | Brittle | Lifted Lifted Blistered, Loss of Loss of Loss of 

brittle adhesion, adhesion, adhesion, 

blistered blistered blistered 











aBasis metal: cold rolled steel. 


TABLE 2—TYPICAL LATEX FORMULATIONS FOR METAL SURFACES 





Iron Oxide iron Oxide-Zinc Yellow | White Appliance | Dark Gray Gloss Gray Semigloss 
Automotive Primer; Automotive Primer Primer Enamel Enamel 





Pigment, % i Iron oxide Rutile TiO, 40 | Rutile TiO... .95.6 | Rutile TiO, 
25 | Zinc yellow Barytes Carbon black. .4.4 | Black iron oxide... .24 
Magnesium silicate. 26 | Zinc oxide 25 





Binder 
Styrene-Butadiene Latex, %... 100 100 95 
Ceremul R, % _ — 5 

Pigment: Binder Weight Ratio. ... : 1:1 a: 1:5 

Solids by Weight, % 55 55 48 

Total Weight, Ib/gal............. . | 10 11.3 8.8 

Viscosity (No. 4 Ford cup), sec... 13 14 14 

pH (adjusted with NH, OH) 75 | 7.2 5.4 
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operties. 
ood enamel hold-out. 

4. Salt spray resistance of 340 
hr nimum for the complete 
primer-enamel system. 

5. Impact resistance, before 
and after salt spray exposure, 
comparable to that of alkyds. 

Both primers are applied on 
phosphate treated steel. Film 
thickness and baking schedules 
differ slightly. Dry film thickness 
is 1.8-2.2 mils for the iron oxide 
primer and 1.2-1.5 mils for the 
iron oxide-zine yellow primer. The 
iron oxide is usually baked 30 min 
at 275 F and the iron oxide-zine 
yellow 30 min at 325 F. Both pri- 
mers are wet sanded with No. 320 
sandpaper before topcoat applica- 
tion. 

A typical formulation for a 
white appliance primer based on 
the styrene-butadiene latex is also 
shown in Table 2. This formula- 
tion sprays easily (1.0-1.2 mils) 
and can be covered with a white 
appliance baking enamel topcoat 
after a short flash (10 min) bake 
at 140 F. Sanding is not necessary. 

After enamel baking, the prim- 
er has exhibited excellent adhe- 
sion and excellent enamel hold-out, 
and has successfully withstood ex- 
posure in a 100% RH, 100 F at- 
mosphere for 1000 hr. Care should 
be taken to stabilize the latex with 
additional surface activators if 
zine oxide pigments are used. 
Stability of the system is good 
at room temperatures but should 
be checked after severe handling 
and storage conditions. Also, the 
system should’ be _ protected 
against freezing temperatures. 
Baking enamels 

Both gloss and semigloss baking 
enamels can be formulated with 
the styrene-butadiene latex. In 
gloss enamels: 

1. Compared to conventional 
organic coatings, a higher vehicle- 
to-pigment ratio is required to ob- 
tain a high gloss. 

2. Even with pigments having 
high hiding power, the latex does 
not have sufficient color retention 
at elevated temperatures to per- 
mit its formulation in white or 
light colored coatings. 

3. The acid pH results in a 










Essentially, the solid portion 
of the latex formulation consists 
of the styrene-butadiene latex 
or binder and a water dispersed 
pigment, plus suitable modifiers. 
The solids are made up of very 
small particles. During drying, 
the film forms by a _ two-step 
process: 1) evaporation of the 
water, followed by 2) fusion of 
the resin particles, which occurs 
as surface tension forces the 
spherical resin particles to flow 
together. The resin particles 
fuse around the pigment parti- 
cles and occlude them in the film. 

Heat and catalysts play an 
important part in the develop- 
ment of successful films. At the 
pH of 4.0+.5 at which the latex 
is supplied, a sufficient number 
of iron ions are formed from 
ferrous surfaces to catalyze the 





How the Coating Forms 


butadiene double bond. This ac- 
tion produces a thermosetting, 
cross-linked structure. 

The latex system can also be 
catalyzed by introducing metal 
catalysts through their water 
soluble or water dispersible com- 
pounds. This form of catalysis 
is usually necessary on nonfer- 
rous surfaces (such as alumi- 
num and magnesium) which do 
not contain any iron, or when 
the pH of the latex system is 
forced into the alkaline range. 
Catalysis under this condition 
can be obtained with either the 
water soluble acetate salts of 
cobalt and manganese or the 
water dispersible grades of co- 
balt and manganese naphthe- 
nate. Iron salts can also be used 
but they are not as effective as 
cobalt and manganese catalysts. 








problem of iron staining; how- 
ever, an acid system generally pro- 
vides a harder, more mar resist- 
ant, gloss coating than an alkaline 
system. 

4. Hardness and mar resistance 
can be further improved by in- 
corporating waxes, such as Cere- 
mul R, and by using high baking 
temperatures. 

Semigloss coatings using a 
styrene-butadiene latex are essen- 
tially the same as gloss coatings 
but are formulated with a higher 
pigment content. Pigment content 
can be raised either by increasing 
the prime pigment or by using an 
extender such as calcium car- 
bonate. 

Formulation fundamentals 

Styrene-butadiene latex paints 
are similar to conventional resin 
solution paints in that they are 
composed essentially of pigment, 
nonvolatile vehicle, volatile vehicle 
and additives. Specific ingredients 
of the paints differ; however, 
many of the pigments used in 
resin solution paints and other 
latex paints can also be used with 
the new styrene-butadiene latex. 

Rutile titanium dioxide is the 
most effective of the white hiding 
pigments. Lithopone is suitable 


for most conditions but must usu- 
ally be used in conjunction with 
titanium dioxide for adequate 
hiding power. Some of the exten- 
der pigments that can be used 
with the styrene-butadiene latex 
include: clays, magnesium sili- 
cates, calcium carbonates (water 
washed), silica, diatomaceous sili- 
ca, mica and barytes. 

Color pigments for use with the 
latex can be chosen from three 
different types: 1) dry pigments 
used in oil paints; 2) aqueous pig- 
ment dispersions; and 3) treated 
dry pigments for latex use. Both 
inorganic and organic pigments 
are available in each of these 
types. Typical of the inorganic 
pigments that can be used are: 
iron oxides (natural and synthet- 
ic), burnt sienna and burnt um- 
ber, ultramarine blue, cadmium 
red, orange and yellow, chromium 
oxide hydrate, and zinc oxide and 
chromate. (Zine oxide and chro- 
mate can be used up to 25 to 30% 
pigmentation, but require surface 
activators to prevent coagulation. ) 
Typical organic pigments include: 
naphthol red, toluidine red, phtha- 
locyanine blues and greens, pig- 
ment green B, carbon black and 
Hansa yellow. 
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High 
Silicon 


Chromium 


Corrosion Resistant Irons 


High High 


Nickel 


High High 


| 


| Silicon | Chromium 


Heat Resistant Irons 
High Nickel 
Nickel- 
| Chromium- 
Ni-Resist | Silicon 





C 0.4-1.0 
Si 14-17 
Mn 0.4-1.0 
Mo 0-3.5 


COMPOSITION (%) C 





Si 0.5-2.5 
Mn 0.3-1.0 
Ni 0-5 

Cr 20-35 


1.2-2.5 C 1.8-3.0 

Si 1.0-2.75 

| Mn0.4-1.5 | 
| Ni 14-30 

Cr 0.5-5.5 

Cu 0-7 
Mo 0-1 


C 1.6-2.5 
Si 4.0-6.0 
Mn 0.4-0.8 


Si 


I Ni 0-5 
| Cr 15-35 








PHYSICAL PROPERTIES 
Density, Ib/cu in 
Coef of Ther Exp (rm temp), 


0.252-0.254 


6.7 x 10-6 
Elec Res, microhm-cm. . . . — 
Magnetic Permeability... . 


Max Service Temp, F 





MECHANICAL PROPERTIES 
Tensile Strength, 1000 psi. 
Yield Strength (0.2% off- 

Elongation, % 

Hardness, (Brinell) 

Impact Strength, ft-Ib*.... 

Transverse Strength, Ib>.. 

Deflection, in.>........... 

Compressive Strength, 


450-500 
2-4 
1200-1600 








0.260-0.280 | 
§.2-5.5 x 10-6 


290-400 | 


2000-3500 
0.06-0.15 


| 
| 
| 
} 


0.264-0.270 


} 
0.245-0.255 | 


4.5-10.7 x 10-6 


Rais } 
1650 | 


2000 


25-45 30-90 





250-500 
20-35 


170-250 

15-23 
1000-2400 
0.18-0.35 


100-230 
60-150 
1800-3000 

0.20-1.0 


20-35 | 








100 100-160 {| 90-150 100 


C 1.8-3.0 
0.5-2. 
Mn 0.3-1. 


0.264-0.270 | 


60x10 | 5.2-5.5x 10 


2000-3500 
0.06-0.15 


1 C 1.8-3.0 
5 | Si 1.0-2.75 
5 | Mn0.4-1.5 
| Ni 14-30 


| 
| 
| 
| 


|C 1.8-2.6 
| Si 5.0-6.0 
| Mn 0.4-1.0 
| Ni 13-32 
| Cr 1.8-5.5 
| Cu 0-10 

| Mo 0-1 


| Cr 1.75-5.5 
Cu 0-7 
| Mo 0-1 


0.264-0.270 | 0.265-0.269 | 0.200.0.2% 
| 4.5-10.7 x 10 | 7.0-9.0 x10%| 85x 108 
| 140-170 | 150-170 240 


| 


| 1500 2000 


1740 


| 


25-45 20-45 34-90 


110-210 

80-150 
1800-2500 
0.30-1.40 


130-250 
60-150 
1800-3000 

0.20-1.0 


| | 
| | 180-36 


100-160 70-100 





a1.2-in. dia unnotched bar broken on 6-in. supports. (Gray iron ranges from 25 to 35 ft-lb). 


bStandard 1.2-in. dia bar loaded in center of 18-in. span. 





Alloy Cast Irons Can Solve 


Cast iron containing additions of nickel or chromium, 
or more silicon than usual, are widely used for: 


> Corrosion resistance 
>» Heat resistance 


> Electrical resistance 
>» Low thermal expansion 


» Nonmagnetic properties 


2. Corrosion resistant irons 


Four alloying elements are 
generally used singly or in com- 
bination to enhance corrosion re- 
sistance in cast iron: silicon, 
nickel, chromium and copper. Sili- 
con is normally present up to 3% 
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in all cast irons, but in larger per- 
centages it promotes the forma- 
tion of a protective surface film 
under oxidizing conditions (such 
as exposure to oxidizing acids) 
and is considered an alloying ele- 
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ment. Nickel improves resistance 
to reducing acids and has high re- 
sistance to caustic alkalis. Chro- 
mium assists in forming a protec- 
tive oxide film, thus improving 
resistance to oxidizing acids, but 
it is of little benefit under reduc- 
ing conditions. Copper improves 
resistance to sulfuric acid to 4 
lesser extent. 

A large number of corrosion re- 
sistant alloy irons with different 
alloy contents are available, but 
they may be considered under 
three general classifications: 

1. High silicon cast irons with 
a ferritic matrix. 

2. High chromium, ferritic cast 
irons. 








00-0232 


5x1 
240 
2000 


34-90 


80-350 


\LLOY CAST IRONS 


























ecial Purpose Irons Ductile Irons 
Low Magnetic & High High Higher 
Expansion Electrical Silicon Nickel Nickel 
_—s 
¢ 2.40 max C 3.00 max C 2.8-3.8 C 2.90 max C 3.00 max 
si 1,0-2.0 Si 1.0-2.5 Si 2.5-6.0 Si 1.75-3.2 Si 2.0-3.0 
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Ni 34-36 Ni 13.5-22 | Ni 0-1.5 Ni 18-22 Ni 21-24 
Cr 0.1 max Cr 1.75-2.50 Cr 1.75-2.5 Cr 0.5 max 
Cu 0.5 max Cu 0-7.5 
0.268 0.264 0.257 0.268 0.268 
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— 1650 1300 1100 
20-25 25-30 60-100 55-69 54-65 
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—_ — 0.20 8-20 20-40 
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150 100 5-115¢ | 124 284 
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Standard Charpy test on 10-mm unnotched specimen. 
Standard Charpy test on 10-mm V-notched specimen. 


Tough Problems 


3. High nickel, austenitic irons, 
frequently containing copper or 


chromium. 


High silicon irons 
High silicon irons, commercially 
known as Duriron or Durichlor 


(with 3.5% 


molybdenum), are 


widely used for handling corrosive 
acids. With a silicon content of 
145% or higher, these irons have 
high resistance to boiling 30% 
sulfurie acid. Increasing the sili- 


a 





Adapted from a section on the properties of 
white and high alloy cast irons, by J. H. 
Culling, vice president, Carondelet Foundry 
Co, St. Louis; and Prof. John F. Wallace, 
Case Institute of Technology, Cleveland, to 
be included in the Gray Iron Founders’ So- 
tlety’s forthcoming Iron Castings Hand- 


book, edited by Charles F. Walton. 







con content to 16.5% is effective 
in reducing corrosion by boiling 
nitric and sulfuric acid at nearly 
all concentrations, although re- 
sistance varies somewhat with 
concentration. High silicon iron is 
not as effective against the corro- 
sive action of hydrochloric acid, 
but resistance can be improved by 
the addition of 3.5% molybdenum 
and further enhanced by increas- 
ing silicon to 17%. 

The high silicon irons are use- 
ful for solutions containing copper 
salts or free wet chlorine, but their 
resistance to strong hot caustics 
is not satisfactory for most pur- 
poses. These cast irons are resist- 
ant to organic acid solutions at 


any concentration or temperature, 
but are inferior to plain gray iron 
in resistance to alkalis. 

The high silicon irons have poor 
mechanical properties; in particu- 
lar, low shock resistance. They 
are difficult to cast and are virtu- 
ally unmachinable. In spite of 
these disadvantages, their out- 
standing resistance to acid media 
has led to considerable use. They 
are the standard material for 
drain pipe in chemical plants and 
laboratories. 

High chromium irons 

The high chromium alloy cast 
irons (20 to 35% Cr) are simi- 
lar in many aspects to the high 
silicon irons, since they give good 
service in oxidizing acids, par- 
ticularly nitric, but are not re- 
sistant to reducing acids. These 
irons are also reliable in weak 
acids under oxidizing conditions, 
numerous salt solutions, organic 
acid solutions, caustic soda solu- 
tions and general atmospheric 
exposure. Chromium irons are 
complementary to high silicon 
irons in handling nitric acid; the 
former exhibit excellent corro- 
sion resistance at all tempera- 
tures and concentrations except 
for boiling concentrated, whereas 
the latter yield better results in 
strong acid. 

Frequently 30 to 35% chromi- 
um is used in irons for use under 
severe corrosive conditions, e.g., 
in pump impellers and housings 
for handling corrosive and abra- 
sive slurries in the lead, alumi- 
num and cement industries. 

High chromium also improves 
heat resistance. The lower carbon 
grades of the. highly alloyed irons 
are satisfactory for use in anneal- 
ing pots, lead or aluminum melt- 
ing pots, conveyor links and other 
parts exposed to corrosion at high 
temperatures. 

Chromium cast irons have bet- 
ter mechanical properties than 
highsiliconirons, Tensilestrengths 
as high as 70,000 psi are obtained 
with a Brinell hardness range of 
290-340. Chromium irons are re- 
sistant to shock and are machin- 
able, but reducing carbon content 
to about 1.2% improves both of 
these properties. 
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High nickel irons 

High nickel, austenitic cast 
irons, known commercially as Ni- 
Resist, are widely used for their 
corrosion resistant properties. 
These irons are produced in 
several compositions and grades, 
depending upon the desired prop- 
erties and uses of the castings. 

Austenitic gray irons contain- 
ing large percentages of nickel 
and copper are fairly resistant to 
sulfuric acid in all concentrations 
at room temperature, to hydro- 
chloric acid, and to some concen- 
trations of phosphoric acid at 


slightly elevated 
These cast irons exhibit better 
corrosion resistance than 18-8 
stainless steel in both sulfuric 
and hydrochloric acids under cer- 
tain conditions, although they are 
not as good as high silicon irons. 
The corrosion behavior of Ni- 
Resist is similar to that of plain 
unalloyed gray iron in nitric acid. 
These nickel alloy cast irons ex- 
hibit fair resistance to organic 
acids such as acetic, oleic and 
stearic. 

With nickel contents of 18% or 
higher, the irons are nearly im- 


temperatures. 


mune to the effects of w: 
strong alkalis, although sub ject to 
stress corrosion in strony ho 
alkalis at stresses over 10.( Dsi 

The austenitic nickel gra rons 
are the toughest of all cast irons 
containing flake graphite. Tengjj, 
strength is relatively low, r: Zing 
from 20,000 to 40,000 psi, but the 
advantages of satisfactory tough. 
ness, excellent machinability anq 
good foundry properties make 
these irons useful in a wide range 
of applications in the chemical. 
food, automotive, marine and pe. 
troleum industries. 


and 





Alloy cast irons are used for... 


Gray Iron Founders’ Societv 
Pump housing — produced from 
high nickel-copper cast iron to with- 
stand the corrosive action of salt 
solutions. 


International Nickel Co. 
Center bearing support of jet 
engine—consisting of high nickel 
ductile iron inner and outer rings 
connected by stainless steel struts. 


2. Heat resistant irons 


The heat resisting properties of 
a cast iron are determined by 
growth and scaling characteristics 
and the influence of elevated tem- 
peratures on mechanical proper- 
ties. Growth is a permanent in- 
crease in volume that occurs in 
some cast irons at elevated tem- 
peratures as the result of expan- 
sion accompanying graphitization, 
internal oxidation of the iron, and 
expansion and contraction at the 
critical temperature. (Gases can 
penetrate into the surface of hot 
cast iron at the graphite flakes 
and oxidize the graphite as well 
as the iron and silicon.) White 
irons that contain no graphite are 
more resistant to growth than 
gray irons; many white irons can 
be successfully used at tempera- 
tures up to 1400 F. 

The high temperature charac- 


142 « MATERIALS IN DESIGN 


teristics of cast irons can be 
markedly improved by addition of 
various alloying elements singly 
and in combination. Silicon and 
chromium increase resistance to 
growth and scaling by forming an 
oxide film on the surface that is 
impervious to oxidizing atmos- 
pheres. However, both of these 
elements reduce toughness and 
thermal shock resistance. Nickel 
has little effect on oxidation resis- 
tance, but increases toughness 
and strength at elevated tempera- 
tures. Molybdenum increases high 
temperature strength. Aluminum 
helps form an adherent oxide film 
that reduces both growth and 
scaling, although room tempera- 
ture mechanical properties are de- 
creased considerably. Selection of 
the optimum alloy iron for ele- 
vated temperature use requires a 
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Gray Iron Founders’ Society 
Exhaust manifold for diesel en- 
gine—cast of high nickel-chromium 
austenitic iron to withstand a combi- 
nation of high temperature and cor- 
rosive gases. 


careful consideration of service 
conditions, so that the properties, 
relative cost and availability of 
the various types of irons can be 
evaluated. 

Heat resistant cast irons can 
be classified as follows: 

1. High silicon, ferritic irons 

2. High chromium, ferritic irons 

3. High nickel, austenitic irons 

4. High aluminum, ferritic irons 
High silicon irons 

Although intermediate amounts 
of silicon increase the rate of 
growth in cast iron by causing 
faster graphitization, additions of 
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Wear Resistant Irons 


White or chilled cast irons 
suitable for applications in- 
volving severe abrasion were 
discussed recently in this mag- 
azine (Aug ’57, pp 99-101). 
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45 to 8% silicon greatly reduce 
iling and growth. Silicon 
added advantage of rais- 

critical temperature to 
mately 1650 F, thereby in- 
the operating tempera- 
range that can be employed 


hoth 
has | 
ing 
ap} re 
creas 


ture 


witho encountering a phase 
change. Such a high silicon cast 
iron is rather brittle and has low 
resistance to thermal shock at 
room temperature, but it is su- 
perior to ordinary gray iron 


above 500 F. An austenitic 5 sili- 
con-18 nickel-2 to 5% chromium 
alloy has better toughness and 
thermal shock resistance. 

Both of these irons are British 
developments; the former is 
known commercially as Silal and 
the latter as Nicrosilal. They have 
excellent scaling resistance in air 
up to 1500 F, and Nicrosilal can 
be successfully employed in sul- 
furous atmospheres. Maximum 
service temperatures for these 
irons are 1650 F for the high sili- 
con grade and 1740 F for the sili- 
con-nickel-chromium grade. These 
alloys are used in such applica- 
tions as furnace grates and liners. 
High chromium irons 

Chromium is widely used in 
heat resistant irons because of its 
stabilizing influence on carbides, 
which deters growth, and its ten- 
dency to form a protective oxide 
film. Substantial improvement in 
oxidation resistance for many 
applications up to 1400 F is ob- 
tained by the use of only 0.5 to 
1% chromium. Further improve- 
ment in resistance to scaling and 
growth at 1470 F, without exces- 
sive loss in toughness and ma- 
chinability, is reported for cast 
iron containing 2% chromium. 
Chromium additions of 15 to 35% 
are employed for excellent oxida- 
tion and growth resistance at 
1600 to 1800 F under atmos- 
pheric and some chemical condi- 
tions, 

High chromium irons have a 
white structure (as discussed in 
the previous article on wear re- 
sistant white irons), but they can 
be produced with some machin- 
ability and good strength proper- 
ties. Low silicon and carbon con- 
tents are desirable for toughness 


and thermal shock resistance. Al- 
though the thermal shock resist- 
ance of these irons is good, tough- 
ness is limited even under the best 
circumstances. These alloys are 
used for boiler parts, furnace 
grates, stoker links, liner plates 
and high temperature fittings. 


High nickel irons 

Austenitic cast irons containing 
18 or more nickel, up to 7 copper, 
and 1.75 to 4% chromium are 
among the more versatile and 
widely used heat resistant irons. 
Ni-Resist is such an iron and was 
described previously under ‘“Cor- 
rosion Resistant Alloy Cast 
Irons.”’ Ni-Resist has good resist- 
ance to high temperature scaling 
and growth up to 1500 F in most 
oxidizing atmospheres, performs 
well in steam service up to 990 F, 
and can be used to handle sour 
gases and liquids up to 750 F. 





Maximum service temperature is 
1000 F if appreciable sulfur is 
present in the atmosphere. A 
higher silicon, austenitic nickel- 
chromium cast iron (see table) 
can be used at temperatures as 
high as 1740 F. 

Both of these irons have con- 
siderably greater toughness and 
thermal shock resistance than the 
other heat resistant alloy irons, 
although strength is rather low. 
Applications include exhaust mam- 
folds, valve guides, turbo super- 


charger housings, steam lines, 
grates, pump casings and im- 
pellers. 


High aluminum irons 

Alloy gray cast irons contain- 
ing 6 to 7% aluminum; 18 to 25% 
aluminum; or 12 to 25 chromium- 
4 to 16% aluminum have consid- 
erably better resistance to scaling 


than several of the other alloy 





Properties of heat resistant irons 
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Weight gain,gm/sq cm 
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Oxidation resistance of alloy irons depends on composition (left) 
and can be improved by increasing chromium content (right). 
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Minimum Rate of Strain, in./in./hr 


irons at 1000 F (Tapsell). 





Creep strength of several cast 
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irons, including the high silicon 
type. These aluminum-containing 
irons have been little used com- 


mercially because of brittleness 
and casting problems. However, 
they have been used for high 





temperature service in act 
with hydrogen sulfide, sulfy; ; 
oxide and sulfur trioxide. 





3. Special purpose irons 


High nickel cast irons have 
been developed for use in equip- 
ment that requires controlled ex- 
pansion or special magnetic or 
electrical properties. 

Low expansion irons 

High nickel alloy cast irons can 
be produced either with a low co- 
efficient of thermal expansion for 
precision machines, or with a con- 
trolled high expansivity for 
matching other metals of different 
characteristics. It is possible to 
produce castings with thermal ex- 
pansion coefficients ranging from 
2.2 to 10.6 x 10° per °F by chang- 


ing the alloy content of these 
irons. The special high nickel iron 
having an expansion coefficient of 
2.2 x 10-* per °F is used for di- 
mensional stability in such appli- 
cations as accurate machine parts, 
instruments, forming dies and 
glass molds. 
Electrical resistance irons 

High nickel cast irons have 
higher specific electrical resist- 
ances and much lower thermal co- 
efficients of electrical resistance 
than gray cast iron. High alumi- 
num cast irons also exhibit high 
electrical resistance. Further, aus- 


tenitic irons are generally joy 
magnetic, and composition can be 
controlled to obtain a magnetic 
permeability of 1.03; such cast. 
ings are not attracted by an Al. 
nico magnet. Increasing the 
chromium content of these irons 
increases the magnetic permeabil- 
ity somewhat, but also improves 
the heat and abrasion resistance. 
This combination of electrical and 
nonmagnetic properties and heat 
resistance results in cast irons 
useful for electrical resistance 
grids, electric furnace parts and 
magnetic clutch and brake parts. 





4. High alloy ductile irons 


The various grades of corrosion 
resistant, heat resistant and spe- 
cial purpose gray cast irons de- 
scribed in the foregoing sections 
can also be cast with the graphite 
in the form of spheroids, as in 
ductile or nodular iron, rather 
than in the normal flake graphite 
shape of gray iron. When the 
graphite is present as spheroids 
the metal has improved elastic be- 
havior, higher elastic modulus, a 
definite yield point, higher tensile 
strength, improved ductility and 
impact resistance. These high al- 
loy, spheroidal graphite irons can 
be efficiently used where service 
conditions require improved prop- 
erties, although their metallurgy 
and production are somewhat 
more complex. 

Among these ductile irons are: 
1) a high silicon, heat resistant 
type; 2) an austenitic high nickel 
ductile iron for corrosion, erosion, 
frictional wear and heat resist- 
ance; and 3) another high nickel 
grade with high ductility and 
weldability. Other types of nodu- 
lar graphite irons with various 
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alloy contents are cast for specific 
purposes. Some _ representative 
analyses and properties of these 
irons are contained in the accom- 
panying table. In the high silicon 
grade, scaling and oxidation re- 
sistance increases but resistance 
to mechanical thermal shock de- 
creases, with higher silicon, so 
that most castings are purchased 
at 3.0 to 4.5% silicon to provide 
the best compromise. The auste- 
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In 10 years, the potential for titanium has broadened . . . 





from aircraft » 


where it offers a high 


strength-weight ratio... 





to process equipment » 


where it offers unusually good 
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Titanium 
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Since our first manual on titanium 
(MATERIALS & METHODS, May ’52) a number 
of new alloys have been introduced, 

and a number of old alloys have been 

replaced. This manual covers all commercial 
and semicommercial alloys now in production. 
lt provides up-to-date information on: 


> Composition and properties 





> Available engineering forms Westinghouse Electric Corp. 
> Working characteristics 
>Current applications in aircraft, 
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Introduction 


It can be considered that tita- 
nium reached commercial produc- 
tion in 1952 with an output of 
about 1000 tons of sponge. Since 
that time sponge production has 
practically doubled each year and 
by the end of 1956 had reached 
14,000 tons. With the entry of 
new producers, this figure is ex- 
pected to reach 20,000 to 30,000 
tons by the end of 1957, although 
reduced demand will probably hold 
output near the lower figure. Ac- 
companying these production in- 
creases have been reductions in 
sponge prices from $5 per lb in 
1952 to $2.25 per Ib in the middle 
of 1957. 


These figures, however, apply to 
sponge. Production of mill prod- 
ucts is considerably lower, refiect- 
ing not only stockpiling of sponge 
but also scrap losses in the con- 
version of sponge to forms that 
can be used commercially. How- 
ever, the industry shipped about 
5300 tons of mill products in 1956 
and operated at a rate almost 
twice as high during the first 
quarter of 1957. Prices of mill 
products have decreased also. In 
July, following a reduction in 
sponge prices, mill products fell 
an average of about $1 per Ib; 
bars were listed at about $6 per 
Ib and sheet at $10. These are 
base prices and are said to be 
lower than corresponding prices 
of several vacuum melted nickel 
alloys now used in jet engines. 

These latest reductions reflect, 
however, not only economies re- 
sulting from an increased scale of 
operations but also a reduction in 
demand. With the cutback in de- 
fense spending and cancellation of 
certain aircraft and missile sched- 
ules, defense demands for tita- 
nium were curtailed. This is a 
serious blow to an industry whose 
product is used almost exclusively 
in defense. 


Only about 4% of the output of 
titanium is currently used indus- 
trially in spite of its advantages 
of high strength-to-density ratio 
and excellent corrosion resistance, 
particularly to oxidizing environ- 
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TABLE 1—SOME APPLICABLE SPECIFICATIONS 























— es 
Designation 
Type Mill F 
s 
AMS ASTM Military 
High Purity B266-52T Plate, sheet, br, bill 
wire 
Commercial 
40,000 Psi Min. . 4902 _ | Plate, sheet, bar, billet 
| wire, extrusions, tubing 
55,000 Psi Min. ..| 4900, 4900A| B265-52T, Grade 2 | Mil-T-12i17 (ord) | Plate, sheet, bar, billet 
wire, extrusions 
70,000 Psi Min. ..} 4901, 4921 | B265-52T, Grade 3 | Mil-T-9047A-CL1, | Plate, sheet, strip, bar 
| | Mil-T-7993A-CL1, | billet, wire, extrusions 
| Mil-T-12117-CL70 
Alloys | 
Sl: ae 4927 | Mil-T-9047A (ASG) | Plate, bar, billet, rod. 
| forgings 
4 Al-4Mn....... 4925 Mil-T-12117 (ord) | Plate, bar, billet, forgings 
5A1-1.5 Fe-1.5 Cr- | 
i) ee 49AC_ so - CL120, | Bar, billet, rod, wire. 
Mil-T-9047B (ASG) | extrusions, forgings 
5 Al-2.5Sn...... A9AE Mil-T-12117 (ord), | Plate, sheet, strip, bar. 
CL120, | billet, wire 
Mil-T-009046 | 
6 Al-4V..... ASAA Mil-T-12117 (ord), | Plate, sheet, bar, billet, 
CL120, | rod, wire, extrusions 
Mil-T-009046 | 
2 Fe-2 Cr-2 Mo.. 4923 | Mil-T-9047A (ASG) | Sheet, bar, forgings 
8Mn............) 4908 | Mil-T-009046 _| Plate, sheet, strip 
3.25 Mn-2.25 Al... ow Mil-T-12117 (ord), | Plate, sheet, bar, billet, 
| CL100 | wire 








aIncludes iodide process crystal bar and products from newer processes such as electrolysis of 


fused salt baths. 


Source: Titanium Metallurgical Laboratory, Battelle Memorial Inst., April 1957. 


ments. This is not an unusual 
condition, however, since engi- 
neers must be shown the advan- 
tages of a material before they 
will adopt it. It takes time to 
prove that a material will save 
money, in spite of relatively high 
initial cost, and the results of 
prototype installations made sev- 
eral years ago are just being 


evaluated. 

It is becoming apparent that in 
spite of a combination of high 
sponge price, wide range between 
sponge and mill product price, and 
cost of fabrication, there are 
civilian applications, particularly 
for corrosion resistance, in which 
titanium is truly competitive at 
present prices. 


Commercial Grades and Alloys 


Numerous attempts have been 
made to develop other methods of 
production but most commercial 
titanium is still produced by the 
Kroll process (reduction of tita- 
nium tetrachloride by magne- 
sium), although reduction of the 
tetrachloride by sodium is gaining 
favor. Iodide titanium is produced 
on a relatively small scale but has 
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no present commercial uses. Elee- 
trolytic methods have not been de- 
veloped to the point where they 
are commercially significant. 

In both the Kroll and sodium 
processes titanium is obtained in 
sponge form and must be consoli- 
dated to obtain a product suitable 
for further working. Currently 
arc melting processes are &M- 
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TABLE 2—PROPRIETARY DESIGNATIONS AND COMPOSITIONS OF COMMERCIAL AND SEMICOMMERCIAL MATERIALS 



































-_ | 
Producer’s Designation Nominal Composition, % 
Generic ih a iia eee eee ee Tl 
signation® | | 
4 Mallory-Sharon Rem-Cru | Republic | TMCA Fe Al | Cr Mn | Mo Other 
neti 41 Titanium®...... MST-40, MST-55, | A-40, A-55, IRS- 40, RS- 55,| Ti-55A, Ti-65A, — | — —_ — — — 
MST-70 |  A-70 | RS-70 | Ti-75A, Ti-100A | 
Commercial Alloys | | | 
A Seer MST-3 Al-5 Cr | - — - i_- 3 bs) -- 
4 Al-4 Mn. | MST-4Mn-4Al | C-130AM | RS-130 . | ome. | © foe | OT . 
5 Al-2.75 Cr-1.25 Fe...... _ —- | RS-140 — 1.25 5 1275 | — | 
5 Al-1.5 Fe-1.5 Cr-1.2 Mo. | — Ti-155A 1.5 | § 1.5 — | 12 — 
seg asks sox p aoa’ MST-5 Al- 2.5 Sn | A- 110, AT RS-110C Ti-5 Al-2% Sn — | § — —|— 2.5 Sn 
ee eee MST-6 Al-4V | C-120 AV RS-120A | —‘Ti-6 Al-4V 0.25max| 6 | — | — | — 4V 
2 Fe-2 Oe 2 Mo.. — Ti-140A 2.2 } — | 21 — | 20 — 
8 Mn.. ; MST- g Mn | C- 110 | M RS-110A — _ — _ 8 — — 
395 Mn-2.25Al......... es | RS-110B io « }eet ~ 148) = in 
Semicommercial Alloys | | 
25Al-16V...... MST-2.5 Al-16V | _ | — — |25 _ — — | 16V 
4Al-3Mo-1V......... — | — ~ Ti-4 Al-3 Mo-1 V — 4 — a 1V 
6.5 Al-3 Mo-1 V. | — | Ti-6.5 Al-3 Mo-1 V oe be | owe 1V 
6.5 Al-3.75 Mo | C-130 AMo ~ | — 6.5 — - 3.75 — 
8 Al-2 Cb-1 Ta. . MST-821 | — | _~ | 8 — | = | 20a Te 
SAl-1 Mo-1V........... = | = | Ti-8 Al-1 Mo-1 V 22 a 1V 

















sGeneric designations for alloys are approximate compositions. 
bCommercial titanium is generally specified by yield strength rather than composition. AMS specifications cover three grades having minimum 


yield strengths of 40,000, 55 


ployed commercially to produce a 
suitable ingot. A combination of 
hot and cold working produces the 
desired shape after melting. Com- 
mercial titanium—the name gen- 
erally given in the industry to 
commercially pure titanium as 
distinguished from the alloys—is 
available in plate, sheet, strip, rod, 
bar, forgings, tubing, pipe and 
pipe fittings, wire, wire cloth and 
special shapes. Although the metal 
is highly reactive with gases and 
mold materials at elevated tem- 
peratures—a factor which delayed 
the production of commercial cast- 
ings—these problems have been 
overcome sufficiently to permit the 
production of various parts on a 
limited scale by special casting 
methods. 

Titanium can also be obtained 
a8 a surface on other metals. 
Cladding by rolling can be per- 
formed by special techniques, and 
availability of carbon steel clad 
with titanium has been announced 
recently. Plating of titanium on 
other metals is still in the devel- 
opment stage, although several 
Promising methods have been de- 
scribed recently. 

Several grades of commercial 






,000 and 70,000 psi, respectively. 


titanium are currently in produc- 
tion, their properties varying with 
the purity of the material—espe- 
cially with the nitrogen, oxygen 
and carbon content and possibly 
with the hydrogen content. Be- 
cause of analytical difficulties, 
commercial grades are generally 
based on yield or tensile strength. 
For example, the Aeronautical 
Materials Specifications of the 
SAE cover three grades having 
minimum yield strengths of 40,- 
000, 55,000 and 70,000 psi re- 
spectively. On the other hand, the 
ASTM specification covers both 
chemical composition and mechan- 
ical properties for four grades. 
Applicable specifications are given 
in Table 1. 

Although a great many alloy 
compositions have been investi- 
gated in the iaboratory, only a 
few are available commercially at 
present. These can be divided 
roughly into three groups: 

1. Those developed for use as 
flat products, bar and forgings 
—including 5 Al-2.5 Sn, 6 Al-4 V, 
2 Fe-2 Cr-2 Mo, 3 Mn-1.5 Al and 
3.25 Mn-2.25 Al. 

2. Those developed primarily 
for bar and forgings— including 3 


Al-5 Cr, 5 Al-2.75 Cr-1.25 Fe, 5 
Al-1.5 Fe—-1.4 Cr-1.2 Mo, and 4 
Mn-4 Al. 

3. Those developed primarily 
for flat products—including 8 Mn 
and the semicommercial alloys, 6.5 
Al-3.75 Mo and 2.5 Al-16 V. 

In general, these alloys contain 
combinations of iron, aluminum, 
chromium, manganese, molybde- 
num, tin and vanadium. Elements 
such as iron, chromium, vana- 
dium, molybdenum and manganese 
tend to stabilize the high tem- 
perature modification (the beta 
phase) of titanium and to produce 
alloys that are hardenable by 
heat treatment. Aluminum, tin, 
nitrogen and oxygen tend to 
strengthen the low temperature 
modification (the alpha phase). 
Some of these alloys have been 
established for sufficient time to 
be covered by various standards; 
and several are marketed by more 
than one producer, although each 
has his own designation for the 
composition (see Table 2). 

British D.T.D. specifications 
have just been issued covering 
two grades of commercial tita- 
nium and a titanium-aluminum- 
manganese alloy. 
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| Melting | Ther | Coef of Ther Spec Elec Mod of d of 
Type Density, | Temp Range, | Cond (68 F), /Exp (68-1000 F),| Heat (68 F), | Res(68F), | — Elasticity, dity 
a Ib/cuin. | F |Btu /hr/sq ft/) per °F Btu/Ib/°F | microhm-cm | psi sj 
| F/R | | 
| | | —_—__ 
Commercial Titanium........ 0.163 | 3135 | 10-11.5 | 5.5 x 10° 0.13 49-55 15-15.5 x 106 6.5 x 108 
Commercial Alloys | | | : 
Sree 0.166 | 3000-3045 | | 5.5 x 106 — 145-150 — 
4 Al-4Mn.. 0.163 | 2800-3000 40 | 54x 106 0.13 146 16 x 106 x 108 
5 Al-2.75 Cr-1.25 ies. 0.163 | _ _ — — — 16 x 106 
5 Al-1.5 Fe-1.5 Cr-1.2 Mo. . 0.165 | — | 4.8 5.7 x 10-6 — 162 | 165x106 3x] 
7: ) ae 0.161 2820-3000 | 45 | 52x 106 | 0.12 157 | 16x 106 
a cakc cckdas 0.160 3020 | 42 | 52x106 | : 170 | 16.5 x 108 3 x 108 
2 Fe-2 Cr-2 Mo........... 0.169 3000 | 6.8 | 5.0 x 10-6 | 75 | 16.5 x 106 
0 ee 0.171 | 2730-2970 | 6.3 | 60x106 | 0.12 125 | 16 x 106 0 x 108 
3.25Mn-225Al..........) 0.165 | — | | o— | - | + _ 
Semicommercial Alloys | 
2. ee 0.168 16 x 106 
8 Al-2 Ch-] Ta........... 0.158 17 x 106 
NOMINAL MECHANICAL PROPERTIES AT ROOM TEMPERATURE 
| Yield | | | Impact 
| Strength | | Strength 
Type Form Heat Treatment (0.2% | Tensile | Elong | Red. of Shear | (Charpy 
+ offset), | Strength,| (2 in.), | Area Rockwell | Strength, | V-notch), 
1000 psi | 1000 psi % | % | Hardness | 1000 psi | ft-lb 
| | } 
Commercial Titanium 
40,000 Psi Min........... cael CCD ok Riera ete elt 50 65-70 26 50 A53 48 
99,000 Psi Min...........| Sheet......... PEG A AGS avalnvis devs ees 65 80-85 24 50 A5S9 55 
70,000 Psi Min. . Sheet gS ee eee 80 90-100 20 42 A60 65 
Commercial Alloys | 
ee aa os sun hh ae Ann. 1 Hr, 1300 F....... 145 155 13 | a Tt << 13 
Lr Seer et | ae 135 145 | 14 35 C32. | = (102 14-17 
5 Al-2.75 Cr-1.25 Fe...... | Bar, LIn...... Ann. 1 Hr, 1450 F. . 158 164 | #15 40 c6éé6|C«C = 10-15 
| Bar, Lin... Vp Hr, 1450 F, wa; 6 Hr, 900 F..] 175 185 | 10 20 C39 | — 
5 Al-1.5 Fe-1.5 Cr-1.2 Mo..| Bar, 21n...... Mill Annealed. . .....f 140 155 15s 35 | C36 | — 14 
| Heat Treated. . 173 180 15 2 | coo | - 12 
| er | Sheet, Bar..... Annealed. . 120 125 18 40 | C30-35 73 
i eee | ll) Ann. % Hr, 1500 F. . 130 140 13 40 | C33 15-25 
Bar, Lin...... Y Hr, 1750 F, WQ, 2 Hr, 1000 F.. 150 170 13 14 | C38 - 
rare Ann. 1 Hr, FC to 1100 F, AC.. 125 135 12 —_ | — _ 
2 Fe-2 Cr-2 Mo........... EY 5) dn shses Mill Annealed. . 120 min | 130 min | 15 min* | 25 min | C36 max | 
Ss 5s 40 Mill Annealed................. 110-140 | 120 min | 12 min _- | 
re ae Ann. 1 Hr, 1250 F, FC to900 F..} 120 135 15 — A60 | 7 - 
3.25 Mn-2.25 Al..........| Sheet. I gic devin isvdanece 120 132 16 | 
Semicommercial Alloys 
RA pee Sheet ..| Ya Hr, 1400 F, WQ............. 45 109 | iil _ - 
Sheet .| Ys Hr, 1400 F, WQ; Aged 24 Hr, | 
Ea 146 165 | 4 — - | — 
FOS) eae || nla chic nansss veh 123 133 ll — — - — 
ae 1650 F,WQ;Aged12Hr,925F...) 155 181 8.5 — — — - 
6.5 Al-3 Mo-1V.......... _ - eee Ann, 24 Hr, 1300 F............} 150 155 17 45 — — — 
Seay 1650 F, WQ; Aged 24 Hr....... 167 180 12 43 — — - 
G6 Al-3.75 Me. .......... lice Rs a oe OL aah Sain a a shana 152 160 — — — — — 
8 Al-2 Cb-1 Ta........... Bar, % In...... 2). » | Se 123 130 168 38 - — 45 
Sheet, 0.040 In.| Ann. Ys Hr, 1650 F............ 120 127 16 — _ 
OO ee aa eee 





aElongation in 1 in. 
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titanium and its alloys 


PROPERTIES AT LOW TEMPERATURES 


















































=_— | 
| Yd | | 
Type | Ten | Str | Elong | Red. of | Impact 
% | Temp, Str | (0.2%), | (2in.), | Area, Str, 
me. 1000 psi | 1000psi| % | % | ft-lb 
commercial Titanium®....| Room. .. 92 | — | 2 | §0 al 
ae... 100 i- fot 
MB isa 144 ' 41 55 11 
tAL-4 Mnb | Room...) 149 143 oe | a | 
| -108..... 172 | 169 15¢ 2 | 57 
e 256 254 Qe 5 | (6 
. ne ane a in 3,3 
5 Al-2.5 Sne Room....] 133 123 16 40 - 
-100..... 160 136 20 32 ~ 
2 Fe-2 Cr-2 Mos 200... 218 20 13 a 
ae 275 11 4 = 
$ Mn -100..... 160 13 “ae 
-200..... 175 12 10 = 
. ae 220 | 6 4 
«Geil and Carwile. bBishop, Spretnak and Fontana. eRem-Cru Titanium, Inc. 
éRipling. eElongation in 1 in. 


STRESS RUPTURE PROPERTIES 





Stress (1000 psi) to Produce Rupture in 1000 Hr at... 

















Type 
a 400 F 600 F | 800F | 1000F 

Commercial Titanium 

95,000 Psi........ 42 36 10 | 4 

70,000 Psi. 44 32 16 | 5 
Titanium Alloys z 

4Al-4Mn........... 110 95 46.5 — 

J) ) ee 76 65 58 20 

6 Al-4V (annealed)... ... — 90" 4Q> 20° 

6 Al-4V (heat treated). .... _— 100 65> 23° 

EE ae 100 | 91 26 | = 
1750 F. b850 F. e950 F. 


Sources: Rem-Cru Titanium, Inc. and Titanium Metals Corp. of America. 


CREEP PROPERTIES AT 750 F 


Engineering 
Properties 


Some of the physical and me- 
chanical properties of titanium 
and the commercial alloys are 
given in the tables and graphs on 
pp 152 to 154. Melting point of 
the metal is higher than those of 
any of the metals currently in use 
as constructional materials, and 
density is intermediate between 
those of aluminum and steel. Elec- 
trical resistivities of titanium and 
the stainless steels are similar. 
Modulus of elasticity of titanium 
is somewhat more than half that 
of steels, and coefficient of expan- 
sion is less than half that of 
austenitic stainless steels. 


Mechanical properties 

Titanium is a very active metal 
and readily dissolves carbon, 
oxygen and nitrogen. All three 
strengthen the metal, oxygen and 
nitrogen having the most pro- 
nounced effects. Control of the 
content of these three elements is 
a problem in obtaining satisfac- 
tory ingots, and variations in the 
sponge cause considerable differ- 
ences in the mechanical properties 
of commercial titanium. 

The high melting point of tita- 
nium led to the thought that the 
metal would be suitable for appli- 
cations at high temperatures. Un- 
fortunately this is not the case. 
Both oxygen and nitrogen are ab- 


FATIGUE PROPERTIES: 






































Type Stress, Duration, | Creep Rate, Tensile Fatigue 
+ 1000 psi hr in./in./hr Type Strength, Strength | Endurance 

oe 1000 psi 1000 psi Ratio 

Commercial Titanium 
|. Seer 20 — 1 x 106 Commercial Titanium........... ise cgues 60 0.60 
Titanium Alloys ee beak 6 ons viceaed ae 85 0.55 
i is gad 50 300 15 x 10-6 0 Ee ee ee 90 0.60 
EER pag aS: 50 300 19 x 10-6 ey oe a 106 0.61 
sa 50 300 7x 10° 5 Al-1.5 Fe-1.5 Cr-1.2 Mo....... ae 100 0.65 
Ro cea s aah 30 — 1x 106 S Al-2.75 Gr-1.25 Fe®...........) 1%.....<. 92 0.56 
Source: Mallory-Sharon Titanium Corp. ESE ey 69 0.55 








aUnnotched specimens. Endurance limit for 10° cycles except 4Al-4Mn 


alloy (107). 
bAnnealed. 





cHeat treated. 
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sorbed by titanium at high tem- 
peratures. Below 1100 F a pro- 
tective oxide film is formed on un- 
alloyed titanium and the oxida- 
tion rate decreases with time; 
above 1100 F a protective scale is 
not formed and penetration of 
oxygen occurs at rates that are 
sufficient to shorten significantly 
the useful life of a component and 
to cause fabricating problems. 
Present commercial alloys scale at 
rates that are at least equal to, 
and may be greater than, those 
for the unalloyed metal. It does 
not appear that titanium alloys 
will be useful for continuous 
service at temperatures above 
1000 F unless some means of pro- 
tecting the surface from oxidation 
is devised. At present some pro- 
ducers consider 800 F as the 
upper limit for continuous service 
and 2000 F the limit for inter- 
mittent service. 

In general, commercial titanium 
is reasonably ductile and insensi- 
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Effect of temperature on the mechanical properties of typical titanium alloys as annealed. (TML Rpt No. 19, Oct '55) 
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tive to notches, although some 
loss in ductility is apparent at low 
temperatures with severe notches 
(such as the V notch used in the 
Charpy test). The alpha alloys, 
such as 5 AI-2.5 Sn, are more 
sensitive to notches than commer- 
cially pure material. The alpha- 
beta alloys in the annealed condi- 
tion are not notch sensitive at 
room temperature, but show in- 
creasing tendencies toward tran- 
sitional behavior (as occurs in 
carbon steels) as the beta phase 
increases. These alpha-beta alloys 
become increasingly notch sensi- 
tive when heat treated to strength 
levels above 150,000 psi. 

Certain impurities affect notch 
sensitivity. Carbon, oxygen and 
nitrogen are detrimental to some 
degree, but the element most 
responsible for embrittlement is 
hydrogen. This embrittlement be- 
comes particularly severe in the 
presence of a notch at tempera- 
tures below 200 F, and the most 


sensitive 


degree of embrittlement o 
um and its alloys is a n 
pact test. In this test hy 
causes loss of toughness 
alloyed titanium when present 
quantities as low as 200 pa 


method of 4g cting 


S per 


million. In alloys, the hydrogey 
tolerance depends on the composi. 
tion. Having recognized the prob. 
lem, the producers have devised 


effective 


controls 


to keep the 


hydrogen level in commercial tj. 
tanium products at a level suffci- 
ently low to minimize embrittle. 
ment resulting from hydrogey 
absorbed during melting. Hydro. 
gen picked up by the solid meta] 
during acid pickling can be re. 
moved by vacuum annealing. 


The fatigue strengths of titani- 


um and its commercial alloys com. 
pare favorably with those of steels 
when the determination is made 
on standard polished specimens, 
As a matter of fact, the ratios 


of fatigue strength to 
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stren{h for some of the titanium 
alloys are higher than steels. 

Tit,nium and its alloys appear 
to have excellent properties for ap- 
plications involving cyclic stresses 
in corrosive environments. Endur- 
ance ‘ests made in air and sea 
water indicate, if anything, that 
fatigue strength in sea water is 
higher than in air. 
Corrosion resistance 

The most outstanding corrosion 
attribute of titanium is its resist- 
ance to salt solutions; with the 
exception of aluminum chloride 
and high concentrations of zinc 
chloride, unstressed’ titanium 
seems to be completely resistant 
to corrosion by salts. Salts such 
as ferric chloride have even in- 
hibited attack by various mineral 
acids. The metal is particularly 
resistant to attack by sea water 
and is not pitted by stagnation 
in crevices, under moist salt crys- 
tals, or under fouling growths. 


Fabricated Forms 


Titanium and its alloys can be 
fabricated by sheet metal forming 
methods, by forging and, to a 
limited extent, by casting. With 
increasing knowledge of the prop- 
erties many of the early difficul- 
ties have been overcome. 

Sheet metal parts 

Uniformity of properties of 
sheet material has improved 
greatly, but fabricators still say 
that nonuniformity is one of the 
major problems in handling titani- 
um. Apparenty there is still too 
much variation in directional 
properties, sheet thickness and 
flatness, all of which are impor- 
tant in forming sheet. High yield 
strengths are also blamed for fab- 
ricating difficulties. For example, 
difficulty was reported in forming 
certain shapes from 8 Mn sheet 
having a yield strength of 130,000 
psi, although the same _ shapes 
could be formed readily from 8 Mn 
sheet having a yield strength of 
113,000 psi. 

One important problem in the 
forming of titanium sheet is that, 






Titanium is resistant to oxidiz- 
ing acids such as nitric, chromic 
and aqua regia, to dilute hydro- 
chloric and to most organic acids 
at room temperature. It is at- 
tacked by concentrations over 4% 
of hydrochloric acid, the rate in- 
creasing with the temperature. 
The metal is not resistant to 
hydrofluoric, sulfuric, oxalic and 
formic acids. These acids also pro- 
duce crevice corrosion of titanium 
under some conditions, although 
the metal has good resistance to 
crevice corrosion in most media. 

Titanium is resistant to dilute 
alkalis but is attacked by moder- 
ately concentrated solutions. No 
information is available on the 
susceptibility of titanium to caus- 
tic embrittlement. 

Solution potential studies show 
that titanium is cathodic to most 
of the metals used in aircraft con- 
struction. Service experience has 
shown that corrosion rates of 


whereas the limit of uniform elon- 
gation of commercial titanium 
alloys is about 7% for annealed 
material and 8 to 12% for solution 
treated materials, metal forming 
machinery and processes were de- 
veloped for materials having uni- 
form elongation values greater 
than 12%. Considerable work is 
required to adapt available equip- 
ment to the forming of titanium. 

Bending, the most common 
forming operation, includes all 
procedures in which the material 
is forced over a straight edge. 
Titanium and its alloys can be 
bent in the power brake using 
methods developed for stainless 
steel. Springback at room tem- 
perature can be compared with 
that encountered in bending cold 
worked stainless; generally, ti- 
tanium springback is two to three 
times as great as that of hard 
stainless steel. Hot forming is 
necessary for tight bends or small 
bend radii; temperatures in the 
range 500 to 600 F are satisfac- 
tory for titanium and its alloys. 


magnesium, aluminum and carbon 
and low alloy steels can be more 
than doubled when coupled with 
titanium in sea water. Stainless 
steel resists galvanic corrosion 
when coupled with titanium. As 
used in aircraft, titanium acceler- 
ates the corrosion of aluminum or 
magnesium to which it is coupled, 
the effect being similar to that 
obtained when stainless steel is 
coupled to these metals. 
Considerable service testing has 
been carried out in the chemical 
and process industries, particu- 
larly for handling corrosive chlor- 
ide solutions, and results have 
indicated a definite field of appli- 
cation for the metal even at its 
present prices. However, there are 
so many factors affecting corro- 
sion rates that tests should be 
made under service conditions be- 
fore the metal is selected for ap- 
plications involving corrosion. 


Annealed commercial titanium 
sheet up to 0.095 in. thick can take 
a cold bend of 180 deg on a radius 
of 1%T when bent parallel to the 
rolling direction, and on a radius 
of 3%4T when bent perpendicular 
to the rolling direction. In the 
aircraft industry, bends of 3 to 
5T have been used to compensate 
for property variations in sheet. 

Bending of half hard sheet 
requires radii on the order of 
5T. Several aircraft organizations 
double this figure for room tem- 
perature bending, but reduce the 
radius to 5T by heating the ma- 
terial to 500 to 600 F. 

Blanking commercially pure ti- 
tanium sheet on a punch press is 
similar to blanking 18-8 stainless 
steel in the 4% hard condition, 
whereas the alloys may be com- 
pared with % hard 18-8. The 
force required for titanium and 
its alloys is greater and the die 
life shorter, however. Holes, slots 
and flat patterns can be blanked 
about as easily as in stainless. 

Hammer forming gives best re- 
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. ee 
Drawn parts. 





sults with materials ranging in 
thickness from 0.032 to 0.051 in. 
The limits in working titanium 
and its alloys are about 6% for 
cold working and 10% for hot 
working. Difficult shapes can be 
hot formed successfully using con- 
ventional die materials. Dies 
should be heated to about 400 F, 
and the stock to 800-900 F for 
commercial titanium or 1100-1250 
F for the alloys. 





Brooks & Perkins, Inc. 





Wyman Gordon Co. 
Forged parts. Left—Compressor disk for jet engine forged from 6 Al-4 V. This disk is 20.2 in. in dia, Middle— 
Mount pad for jet engine. Right—Impeller part press forged from 6 Al-4 V. Close tolerances obtained with this 
no-draft design eliminated major machining. 
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Wyman Gordon Co. 


Rubber forming is used widely 
in airframe construction for form- 
ing simple flat or slightly curved 
parts having stretched flanges. 
Depending on the severity of the 
operation, forming may be done 
at room temperature or at tem- 
peratures in the range 675 to 
750 F. Springback following room 
temperature forming compares 
with that encountered in forming 
14, or % hard stainless steels. Die 
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Titanium can be useq 





Worcester Pressed Steel Co. 


Parts at left are hot drawn in one operation from commercial titanium and 8 Mn alloy titanium, 
Titanium can be hot drawn with the same tooling used in drawing magnesium. Parts at right are cold drawn from 
commercial titanium. Although stress relieving is required after cold working, this method uf fabricating is aeaine 
familiar to most press shops than hot drawing and therefore may be preferred. 


Harvey Aluminum Div. 


materials normally used for stain- 
less steel or aluminum are suitable 
for forming titanium. 

Stretch forming of titanium and 
its alloys is one of the most suc- 
cessful forming operations. Cold 
stretching at slow uniform rates 
with a maximum extension of 
about 13% is generally satisfac- 
tory for commercially pure ma- 
terial and the 8 Mn alloy. Spring- 
back of commercial titanium has 
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in many different forms 





Castings. Impellers and pump casings cast from titanium 
by special techniques have strength equivalent to that of wrought 
materials but somewhat lower ductility. 





I-T-E Circuit Breaker Co. 
Spun parts. This part was hot 


spun readily from titanium sheet. 


been compared with that of half 
hard stainless steel; in general, 
the alloys have greater spring- 
back, 

Spinning of titanium and cer- 
tain titanium alloys has been done 
at elevated temperatures in the 
range of 1000 to 1200 F using 
conventional methods. Recently a 
pressure vessel head has been spun 
successfully from 14-in. plate with 
no unusual springback occurring. 


Oregon Metallurgical Corp. 


Johnston & Funk Titanium Corp. 


Weldments. Inict guides and front compres- 
sor cases for a jet engine are welded in a trans- 
parent plastte chamber by the inert gas metal 


are process using an argon atmosphere to avoid 
contamination of titanium by the air. 





General Electric Co. 


Drawing of commercial titani- 
um can be done cold or hot, de- 
pending on the severity of the 
operation, but most parts are 
formed at 500 to 600 F; alloy 
parts are generally drawn at 900 
to 1100 F. Lubrication is essential 
in cold drawing, and desirable in 
elevated temperature drawing, to 
reduce cracking tendencies. Chem- 
ical conversion coatings combined 
with high pressure lubricants have 


Metal powder 
parts. This photo 
shows five steps in the 
production of a bear- 
ing housing for a jet 
engine. Properties of 
this part were equal 
to those obtained in 
wrought material. 


shown promise in reducing seizing 
and galling during drawing. Press 
speeds should be lower than those 
used for steel, and more frequent 
annealing is required (if parts are 
drawn cold). 

Dimpling of sheet for flush-head 
rivets requires high pressure. 
With some rivet sizes the opration 
can be accomplished successfully 
at room temperature. For large 
diameter rivets or for work hard- 
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ened material it is necessary to 
heat the sheet before dimpling to 
prevent cracking. Temperatures in 
the range of 500 to 600 F are 
satisfactory. 

Formed tubing 

Commercial titanium tubing has 
excellent ductility and can be flat- 
tened and flared at room tempera- 
ture. Room temperature flare tests 
indicate that the inside diameter 
can be expanded a minimum of 
22%, and as high as 70% in thin 
walled tubes. Bending, spinning 
and similar operations are more 
sucessful if the tube is heated to 
500-600 F. 

Forgings 

Forging of titanium and its 
alloys has reached the production 
state of the art, it is difficult to fill 
tion on procedures is available. In 
flow characteristics titanium is 
closer to aluminum than it is to 
steel. Titanium alloys are com- 
parable with 7075 aluminum in 
forging characteristics and the 
same equipment can be used. Dif- 
ferences in shrinkage characteris- 
tics require that special dies be 
used. Because of rapid work hard- 
ening it is extremely difficult to 
forge thin titanium sections un- 
less the dies are specially de- 
signed. Further, at the present 
state of the art it is difficult to fill 
die contours, and large radii and 
fillets are required. Intricate forg- 
ings generally require more stages 
than are required to produce the 
same part from steel. 

Some organizations recommend 
that the upper temperature limit 
for forging be 1800 F, because 
the rate of penetration of oxygen 
and nitrogen into the metal be- 
comes very rapid at higher tem- 
peratures and the resulting scal- 
ing and surface hardening can 
become a serious problem. Others 
prefer to set the upper limit at 
1700 F. Forging of most alloys 
should be continued until the tem- 
perature drops to 1300-1400 F 
if the equipment is sufficiently 
rugged, as the mechanical proper- 
ties of the part are improved by 
this procedure. Reductions should 
be light to prevent cracking, and 
the initial breakdown can probably 
be done profitably in a press 
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rather than under the hammer, 
although the die life factor must 
be considered in such a procedure. 
(This suggestion is based on the 
fact that titanium resists rapid 
deformation to a greater degree 
than slow deformation.) After 
forging, the parts should be stress 
relieved at 1100-1300 F as soon as 
possible. 

Regular heating furnaces can 
be used, but the floor should be 
free from iron scale or the titani- 
um should rest on clean bricks. 
It has been reported in several 
instances that titanium bars have 
reacted with mill scale, the re- 
action being exothermic and re- 
sulting in complete oxidation of 
the bar. 

To reduce scale formation, the 
preferred practice is to soak the 
piece at 1200-1300 F and raise the 
temperature rapidly to 1700-1800 
F, holding at the latter tempera- 
ture for the minimum possible 
time. No special atmosphere is 
required, although excessive water 
vapor in the atmosphere should be 
avoided. 

Small reductions can be made 
by cold swaging, but care is re- 
quired in this operation. Exces- 
sive working at room temperature 
can result in cracking of the part. 
Swaging can be performed quite 
readily if the bar is heated to 
400-500 F. 

The principal forging alloys are 


4 Al-4 Mn, 6 Al-4 V and F'e.9 
Cr-2 Mo. Commercial tita ; 
also supplied in forged part 
Castings 

Since liquid titanium 
with all elements except th 
gases, production of cast p 
a problem that is just being 
solved. However, castings are now 
available on a limited scale from 
several organizations. 

In producing the castings, the 
mold and furnace must be cop. 
tained in a closed unit in which 
an inert gas atmosphere or 3 
vacuum is maintained. Consum.- 
able electrode are furnaces haye 
been used, the molten metal being 
cast into graphite or water cooled 
copper molds. The limited infor. 
mation available indicates that 
these castings have strengths 
equivalent to those of wrought 
alloys of similar composition, 
although ductilities are somewhat 
lower. 

Metal powder parts 

Hot pressing techniques have 
been employed in the production 
of parts on a semicommercial 
basis. Preforms were made by hot 
pressing titanium powder at 1925 
F in a vacuum chamber to maxi- 
mum density. The preforms were 
then coated with a lubricant and 
press formed in tool steel dies at 
1000 F. The parts had properties 
equivalent to those of wrought 
material. 
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Processing Characteristics 


Machining 

The type of chip formed in ma- 
chining titanium alloys resembles 
that formed by stainless steels, 
but there is considerable disagree- 
ment as to the relative machina- 
bility of these materials. It has 
been said that commercial titani- 
um is more difficult to machine 
than aluminum alloys and re- 
sembles the higher density stain- 
less steels. On the other hand, 
some of the alloys compare in 
machinability with the jet engine 
disk alloys rather than with the 
stainless steels. Power require- 
ments are about the same as for 
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18-8 stainless steels. 

Colwell and Truckenmiller have 
pointed out that titanium has 
some rather unique machining 
properties including: 1) more 
superficial work hardening than 
occurs in other metals, 2) little 
tendency to form a built-up edge, 
and 3) formation of chips that 
are thin relative to the thickness 
of the cut, resulting in an in- 
creased problem of chip flow ve 
locity. The relatively low cutting 
speeds required for optimum ma- 
chining of titanium alloys tend 
to confirm the probability that 
they develop higher cutting tem: 
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peratures than common metals. 

Comparing the machining 
charecteristics of SAE 1020 with 
thos: of 2.7 Cr-1.3 Fe titanium 
alloy, Merchant showed that there 
is a vig difference in the contact 
area between tool and chip, the 
contict area on the titanium alloy 
bein only about half that on the 
steel. The smaller contact area 
pressure; in addition, the fric- 
tional heat resulting from sliding 
the chip over the tool is concen- 
trated in a smaller area. These 
factors, combined with titanium’s 
higher chip flow velocity and poor 
heat conductivity, lead to high tool 
temperatures. A comparison of 
tool temperatures under similar 
cutting conditions showed 600 F 
on the bearing area during the 
cutting of SAE 1020 and about 
9200 F for the titanium alloy. 

Temperatures in this range 
introduce another factor. Since 
practically all known metals and 
refractories are soluble in titani- 
um, actual welding occurs as the 
titanium chip passes over the tool 
at a high temperature. Fragments 
of the tool are carried off with 
the chip and excessive tool wear 
may result. If the tool is stopped 
with the chip in contact with the 
tooth, the chip freezes to the tool 
as the temperature drops, leaving 
a layer that is the beginning of a 
built-up edge. This effect can be 
prevented by keeping the chip 
from cooling in contact with the 
tool. Difficulties in milling are 
directly connected with this 
mechanism. Chips tend to stick 
to the milling cutter face and 
upon next contact with the work 
are knocked off, taking particles 
of the tool with them. 

Titanium and its alloys can be 
machined successfully on conven- 
tional machine tools if certain pre- 
cautions are taken. Rigidity of 
workpiece and cutting tool are 
essential in all operations. In gen- 
eral, cutting speeds should be low 
and feeds should be as coarse as 
possible, consistent with the finish 
required. A good surface finish 
can frequently be obtained with 
very coarse feeds if suitably 
shaped tools are employed. Since 
titanium has a tendency to gall 





TABLE 3—SUGGESTIONS FOR MACHINING: 
































Operation Surface Speed, Depth of 
+ ft/min Feed, in./rev Tool Angle, deg Cut, in. 
Rough Turning Comm pure 40-50;| 0.004-0.008 | Relief.. 5} 0.10+ 
alloys 20-30 | Edge cutting 5 
| Rake..... 0-5 
Side cutting 6 | 
Finish Turning Comm pure 75-100;| 0.002-0.004 | Relief. .... ..5 | <0.030 
alloys 45-60 | | Edge cutting.............5 | 
SS eeerrrrrrerer 
| Side cutting. .... . 6 | 
Face Milling Comm pure 80-110: 0.003-0.006 | rere. | 0.05 
alloys 40-70 | | Axial...................0 
| Face cutting............. 6 
| Face relief..............12 
| Peripheral cutting....... 30 
| Peripheral relief.........12 
| Chamfer..............0-45 
Drilling (general) | Comm pure 60-80 | 0.005-0.008>: | Included......... 90>, 140¢ 
0.002-0.005¢ | Helix......... ey A 
BE iiccdecdsaeues 9-15 
Alloys 20-40 | 0.005-0.0085; | Included.........90%, 140¢ 
| 0.002-0.005° | Helix................25-35 
Relief... 9-15 














aHigh speed steel tools (cobalt types) preferred. 


bDrill dia: % in. or larger. 
eDrill dia: % in. 


Source: Titanium Metallurgical Laboratory, Battelle Memorial Inst. 


and seize on other metals, sliding 
contact must be avoided; the tool 
must not be permitted to ride on 
the work. For high speed cutting, 
a cutting fluid that emphasizes 
cooling rather than lubrication 
should be used. At low speeds, 
sulfo-chlorinated oils are satisfac- 
tory. Brief comments on some 
operations are given below (see 
also Table 3). 


Turning of titanium and its 
alloys is not difficult, although 
relatively low cutting speeds are 
required. Heavy cuts are required, 
and the tool must be continuously 
in contact with the work for good 
tool life at reasonable cost. Cobalt 
high speed steel tools, having tool 
angles indicated in Table 3, have 
been satisfactory. Using water 
soluble cutting fluids, heavy feeds 
and rigid machines, cutting speeds 
with cobalt high speed steel tools 
can be about 20-50 sfm for rough 
turning and up to 100 sfm for 
finish turning, depending on the 
alloy being cut. Carbide tools can 
also be used in turning. With the 
proper tool geometry, speeds of 






150 to 300 sfm are satisfactory 
in turning titanium alloys with 
carbide tools; a cast iron grade of 
tungsten carbide is recommended. 

Milling is more difficult than 
turning because of the nature of 
the operation. The cutter mills 
during part of each revolution and 
the chip remains welded to the 
tooth during the remainder. As 
the tooth enters the cut during 
the following cycle, the chip is 
knocked off together with a bit 
of the tool. This tool attrition is 
the major problem in milling. It 
can be reduced by climb milling 
wherever this is possible. 

High speed steels, carbides or 
cast alloys can be used as milling 
cutters. High speed steel tools are 
generally more suitable for form 
cutters than the other materials. 
Carbide cutters, although they 
can be used at higher speeds and 
with heavier feeds, should be 
used for straight face milling 
only, preferably with climb mill- 
ing techniques. Recommended 
feeds for milling titanium range 
from 0.003 to 0.006 in. per tooth. 
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Speeds for milling titanium alloys 
range from 50-70 sfm using high 
speed steel tools to 80-120 sfm us- 
ing carbide tools. Water soluble 
coolants are required with steel 
tools but carbide tools should be 
used dry. 


Drilling titanium requires low 
speeds and heavy positive feeds. 
The unsupported portion of the 
drill should be as short as possible 
to provide maximum torsional 
rigidity and minimize drill run- 
out. To prevent galling and seiz- 
ing the tool must not be permitted 
to ride on the work. No pilot holes 
should be used. Tools are prefer- 
ably cobalt grades of high speed 
steel. Suggested tool angles are 
given in Table 9, but angles of 90, 
118 and 140 deg should be tried 
on each set-up to decide which 
gives the best results. After the 
proper angle is selected it should 
be maintained by frequent sharp- 
ening and checking. For drill 
diameters less than 14 in. sul- 
furized and chlorinated coolants 
can be used; for larger drills 
mixtures of medium grade min- 
eral oil, soluble oil and water 
have been satisfactory. 

Tapping requires a rigid set-up. 
This requirement makes it neces- 
sary to use power, rather than 
hand, tapping. A hole to be tapped 
should be drilled with a sharp 
drill to prevent the excessive 
hardening of the material that 
can occur when a dull drill is 
used. Tapping difficulties can be 
minimized by reducing the thread 
to 55 or 65% from the standard 
78%, by tapping the smallest 
number of threads permitted by 
the design and by using a paste 
type cutting compound. A three- 
fluted spiral point, interrupted 
thread tap is recommended for 
best results. Cutting fluids are 
important and _ sulfurized-chlori- 
nated oils are recommended. Al- 
though unalloyed titanium bolts 
have been threaded with standard 
tangential chasers, thread rolling 
is preferred. 


Reaming can be done success- 
fully, but carbide tipped reamers 
are more satisfactory than high 
speed steel. Spiral fluted reamers 


TABLE 4—SOME DESCALING PROCEDURES 
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Heavy Scale Heavy Sca 
Type of Formed Formed 
Scale » Light Scale Below 1300 F Above 1301 
l Dip in 15% sulfuric acid for | Immerse in Virgo salts at | Immerse in Virgc “ae 
10-15 min at room temp 800 F for 5-20 min or in | 925 F for 20-30 min. or im. 
electrolytic Kolene No. 4 | merse in electrolytic Kolene 
bath at 825-900 F for 5-10 | No. 4 bath at 900-950 F fo, 
| min 10-20 min 
2 Water rinse Quench-rinse in water Quench-rinse in wat 
3 Dip in 3 nitric-1 hydroflu- | For commercially pure | Dip in 10 nitric-2 hy iroflu. 
oric acid at 140-160 F for | titanium, dip in 10 nitric-2 | oric-3 water at 140-160 Fyfor 
1-3 min | hydrofluoric-5 water at 140- | 2-3 min, or dip in conc hy. 
| 160 F for 1-2 min, or dip in | drofluoric acid for 30-60 sec 
conc hydrofluoric acid for | 
| 10-15 sec | 
fae asec | site — so wa 
4 Water rinse | Water rinse Water rinse 








Source: Durkin. 


are desirable, but no single set 
of cutting conditions satisfies all 
requirements. A coolant is re- 
quired and sulfo-chlorinated min- 
eral oil gives the best per- 
formance. 

Sawing is a difficult operation, 
particularly in large _ sections. 
Heavy positive cuts are desirable, 
but satisfactory results have been 
obtained with various machine 
saws when the work was flooded 
with a soluble oil and water cool- 
ant. Abrasive wheel sawing can 
be performed satisfactorily with 
certain precautions. Since wheels 
have a tendency to clog, large 
pieces cannot be sawed in one 
pass; instead the wheel must be 
operated in a succession of shal- 








H Based on 4 mil removal 
| — Solution:2% HF, 120 F 
H Metal thickness (in.): 
300 | 8 Mn -0.040 
| m—=—=— 5AI-2.5 Sn-0.035 
1 ——-—— 4AI-4Mn -0.030 
E | —--— 6AI-4V -0.035 
a + 0 Seeeees Titanium -0,035 
$ 200 . 
4. \ c44/-4Mn 
a .y 
e ¥ 
© ‘ 
oe 
°o 
o 
~ 
x 
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Nitric Acid, % 


Effect of nitric acid concentration 
on the absorption of hydrogen during 
pickling. 


(Rem-Cru Titanium, Inc.) 
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low overlapping cuts, keeping the 
area of wheel contact small and 
flooding the work with coolant. 
Grinding 

Grinding and machining are 
closely related operations and the 
same basic problems are encoun- 
tered, including the low thermal 
conductivity of titanium, solubil- 
ity of the abrasive in titanium at 
high temperatures, and high chip 
flow velocity. The combination of 
high velocity and low conductivity 
leads to high temperatures, with 
the result that abrasive is dis- 
solved. 

Grinding of titanium is quite 
different from grinding of steel in 
the type of wheel wear resulting. 
With steel the greater part of 
wheel wear is caused by break- 
age; with titanium most of the 
wear results from attrition, prob- 
ably as the result of actual solu- 
tion of the abrasive in the titani- 
um. The grinding ratio can be im- 
proved by reducing wheel speed 
and by using a suitable coolant, 
but ratios of 5 to 25 are con- 
sidered normal for titaniu:n al- 
loys. 

Aluminum oxide wheels and 
soft-bonded silicon carbide wheels 
are preferred for grinding titani- 
um. Since titanium dust, like that 
of other light metals, is explosive, 
wet grinding should be employed. 
Aluminum oxide wheels are effec- 
tive at wheel speeds of 1500 10 
2000 sfm. Silicon carbide wheels 
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TABLE 5—SUGGESTED HEAT TREATMENTS: 

















Hardening 
Stress 
Type Annealing Relieving Solution Aging 
+ 
Temp, F Time, hr Temp, F Time, hr Temp, F Time, hr Temp, F Time, hr 

Alphi _ | | 

Commercial Titanium.................. 1100-1350 | e | 1000 | Y, 

et PE toa stadahedunacadininaes 1500-1600 | Yy 1000-1200 | 1-2 
Martensitic 

SAL5Cl.ccccccececececcecceeceeseed 1300 | 1 | 130 | ¥» 

Bt RA yin tik chk edo ee wees awe 1300 l 1100 l ~ | _ | 

ESS (SE) rr 1450 l | 1200 | Y, 1450 2¢ | 1000-1100 | 4-24 

EE ea Fo 2 | 1150 | Yy, 1400 Ye 900-1100 | 2-8 

5 Al-1.5 Fe-1.5 Cr-1 Mo.............. 1200 24 ie | ‘J aan ; | 

2 Fe-2 Cr-2Mo....... ee 4 | — | | 

re ei 1350 VW, | 
Metastable Beta | | | 

8 Mn EEL PPO PETE 1200-13004 ] 1000-1100 Vr — | 
Note: Air cooling is satisfactory unless otherwise noted. 4Furnace cooling to 1000 F necessary to avoid embrittlement. 
bSlow cooling to 1000 F is advisable. aTime depends on thickness and varies from 14 to 1 hr. 
Water quenching. 
should be operated at higher embrittlement nor excessive metal and nickel plating is also success- 


speeds; depending on the grade of 
wheel and the grinding fluid used, 
these speeds can vary from 2250 
to 6000 sfm but, to minimize re- 
sidual stresses in the ground sur- 
face, should not exceed 3000 sfm. 
Cleaning 

The descaling and cleaning of 
titanium and its alloys can be ac- 
complished by chemical or mechan- 
ical means. Light discoloration 
can be removed by immersion of 
the part in a pickling solution 
composed of 2% hydrofluoric and 
10% nitric acid by volume. How- 
ever, this solution will not remove 
the scale formed when titanium 
is annealed in air unless the scale 
was formed below 1000 F. 

Kase of removal of scale formed 
during heating titanium depends 
on the temperature of formation. 
Scale formed below 1300 F is solu- 
ble in concentrated sulfuric acid. 
With increasing temperatures the 
scale becomes more refractory, 
and more drastic methods of re- 
moval are required. 

The most effective method of 
removing tough scale is descaling 
in solutions such as the Virgo, 
Kolene No. 4 electrolytic or sodi- 
um hydride baths. There is some 
difference of opinion as to the pos- 
sibilities of embrittlement, how- 
ever. Treatments shown in Table 
4 are claimed to cause neither 





loss. 

An alternate procedure is re- 
moval of the heavy scale by sand- 
blasting or other mechanical 
means and completing the treat- 
ment by pickling in a nitric acid- 
hydrofluoric acid bath. These 
baths have caused embrittlement, 
resulting from hydrogen pick—up 
in some alloys. Recently it has 
been reported that the amount of 
hydrogen picked up in this type 
of acid pickling depends not only 
on the bath but also on the com- 
position of the alloy. The varia- 
tion in hydrogen pick-up with 
concentration and alloy composi- 
tion, as shown in the accompany- 
ing graph, indicates that alpha- 
beta alloys (such as 6 Al-4 V 
and 8 Mn) are more susceptible 
to hydrogen contamination at low 
nitric acid concentrations than are 
alpha alloys (such as 5 A\I-2.5 
Sn). On the basis of this work, it 
has also been suggested that the 
nitric acid content of baths used 
to pickle alpha-beta alloys’ be 
maintained at about 20%. 
Finishing 

Electroplating on titanium to 
produce wear resisting surfaces 
has been commercialized with the 
introduction of hard chromium 
plating. Copper plating to reduce 
galling during working has been 
practiced for a number of years, 






ful, although heat treatment is re- 
quired to obtain an adherent coat- 
ing. Titanium can be coated by 
dipping and by spraying (pro- 
cedures that have been used suc- 
cessfully in applying aluminum to 
titanium) and by chemical re- 
placement, a method used to coat 
titanium with nickel. 

Titanium can be anodized by 
treatment in a chromic or sulfuric 
acid bath. The surface resulting 
from this treatment can be dyed 
and sealed by procedures similar 
to those used for aluminum. 

Titanium can also be painted 
satisfactorily after suitable sur- 
face preparation. Bases for paints 
can be obtained by applying a zinc 
chromate primer after anodizing 
or by using a priming coat of 
metal conditioner. Fluoride-phos- 
phate immersion coatings are also 
useful in obtaining improved 
paint adherence on titanium. 
Heat treatment 

Through hardening—The crys- 
tal structure of titanium changes 
at 1625 F from hexagonal close 
packed alpha (stable from room 
temperature to 1625 F) to body 
centered beta (stable above 1625 
F). Slight hardening effects re- 
sulting from this _ structural 
change have been reported for 
quenched titanium but have no 
practial significance. On the other 
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Excellent corrosion resistance makes titanium ec 
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Rem-Cru Titanium, Inc. 





Rem-Cru Titanium, Ine. 







Valve forged from commercial tita- Mixer for chlorine dioxide is first large scale use of titanium in the paper re: 
nium handled a corrosive and erosive industry. Mixer is lined with \%-in. commercial titanium sheet; the design tite 
fluid at high pressure for 1680 hr was accepted because the titanium welds required had corrosion resistance oil 
without being overhauled. A stain- equal to that of the base metal. pa 
less steel valve used previously re- a 


quired overhauling after 70 hr serv- 
ice. 





E. I. du Pont de Nemours & UWo., Inc. 
Condenser handling 60% of nitric i = : a 
acid at 480 F and 300 psi is pro- Mallory-Sharon ‘Titanium Cor?. 
tected by titanium insert. Area was Shaft for ferric chloride pump made of commercial titanium (right) 
formerly subject to heavy corrosion; still in perfect condition after 320 hr operation. Shafts made of special fer- 
“top hat” has saved replacements rous and nonferrous alloys (left) operated only 45 min before pump leakage 
and down-time. occurred, 
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economically feasible for many uses 


a a 


Rem-Cru Titanium, Inc. 
Impeller used by Calera Mining Co. 
for cobalt recovery operation. This 
titanium impeller operates in an 
autoclave containing 10 to 25% sul- 
furte acid solution at 600 psi pressure 
and 400 F. 





Mallory-Sharon Titanium Corp. 
Heat exchanger uses a 34-tube 
bundle of commercial titanium tubes 
to handle nitric acid vapors. Tube 
sheet is also made of titanium. 





Johnston & Funk Titanium Corp. 


Anodizing rack made of titanium by Carlson Erie Corp. is serviceable for a 
much longer period than the aluminum racks used previously. 


hand some of the titanium alloys 
can be hardened (see table 5). 
Additions of alloying elements 
to titanium stabilize either the 
alpha or beta modification. At 
present the only alpha stabilizers 
that occur in commercial mate- 
rials are aluminum, oxygen, nitro- 
gen and carbon. Of these, only 
aluminum is added intentionally, 
the others occurring as impuri- 
ties. The only commercial alpha 
alloy is 5 Al-2.5 Sn; in this alloy 
the tin appears to be neutral, 
stabilizing neither alpha nor beta. 
The remaining commercial al- 
loys contain iron, chromium, va- 
nadium, molybdenum and/or man- 
ganese in various combinations, 
each of which stabilizes the beta 
modification so that some of this 







phase is retained to or below room 
temperature. These alloys are 
mixtures of alpha and beta tita- 
nium. They are modified but not 
changed basically by the addition 
of elements that strengthen the 
alpha phase, such as aluminum, 
but benefits obtained from the 
alpha phase strengtheners are 
more apparent at elevated tem- 
peratures than at room tempera- 
ture, i.e., alloys containing alpha 
strengtheners retain their 
strength at higher temperatures 
than alloys not containing these 
elements. 

The commercial alloys have 
been divided by McClintick, Bauer 
and Busch into three groups on 
the basis of response to heat 
treatment: alpha alloys, marten- 
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Tiarco Corp. 


Gears of titanium show excellent resistance to galling and seizing after hard 


chromium plating. 


sitic alloys and metastable beta 
alloys. 

1. Alpha materials — Unalloyed 
titanium and the 5 Al-2.5 Sn alloy 
are the only commercial materials 
produced in the United States 
that fit into the alpha titanium 
category. Imperial Chemical In- 
dustries produces a 13 Sn-2.75 Al 
alpha alloy. Since the beta phase 
cannot be retained in these mate- 
rials at room temperature, they 
cannot be hardened by heat treat- 
ment. These materials are heat 
treated only to soften or to re- 
move strains induced by cold 
working. 

Commercial titanium is gen- 
erally annealed in the range 1100 
to 1350 F for periods that usually 
range, depending on section size, 
between 15 and 60 min. Air cool- 
ing from the annealing tempera- 
ture is satisfactory. A stress re- 
lieving heat treatment of 30 min 
at 1000 F is recommended. 

Since aluminum raises the re- 
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crystallization temperature, an- 
nealing of the alloy requires a 
higher temperature than is re- 
quired for unalloyed titanium. 
Recommended anneal for this al- 
loy is 1 hr at 1600 F. Cooling 
rate has no effect on properties. 
A stress relieving heat treatment 
of 1 to 2 hr at 1000 to 1200 F is 
satisfactory. 

2. Martensitic alloys — All of 
the remaining commercial alloys, 
except 8 Mn, are martensitic al- 
loys. At present they are generally 
used in the alpha-beta annealed 
condition. 

Annealing temperatures range 
from 1150 to 1500 F, the alloys 
containing 5% or more aluminum 
being annealed at the upper end 
of the range because, as men- 
tioned _ previously, aluminum 
raises the beta transus tempera- 
ture. Stress relieving tempera- 
tures range from 1100 to 1300 F, 
and the time should be at least 30 
min. 


ENGINEERING 
Formerly Materials & Methods 


All of the martensitic 
are potentially capable o 
hardened by heat treatm: 
much experimental work | 
done on hardening method n] 
recently, however, have a 
these alloys been harde; 
commercial practice. So fa; pro- 
ducers have recommended harg- 
ening procedures for only two of 
these alloys: 6 Al-4 V and 5 Aj. 
2.75 Cr-1.25 Fe. The procedures 
are of the precipitation hardening 
type with solution temperatures 
in the 1400 to 1700 F range, fo). 
lowed by water quenching and 
aging at 900 to 1100 F for vary. 
ing time periods. , 

3. Metastable beta alloys—The 
8 Mn alloy is the only commercial] 
alloy included in this category at 
present. To prevent embrittlement 
in this alloy, annealing at 1200 to 
1300 F, followed by furnace cool- 
ing to 1000 F or lower, is recom- 
mended. Stress relieving can be 
done satisfactorily by holding at 


1000-1100 F for 20 min and air 


cooling. 


Although this alloy is capable 
of hardening by heat treatment, 


commercial procedures have not 
been developed. 

Surface hardening—When tita- 
nium-base materials are heated 
to high temperatures in air, hard- 
ening occurs by absorption of 
oxygen and nitrogen. Investiga- 
tion of various procedures has 
shown that titanium can be 
nitrided to form a useful case, 
but penetration of oxygen is s0 
rapid that embrittlement of the 
core occurs. 

Titanium can be nitrided by 
treatment either with pure nitro- 
gen or with ammonia. However, 
the base metal is somewhat em- 
brittled by both treatments. The 
cases formed have shown good 
wear resistance in tests. Car- 
bonitriding by treating titanium 
with mixtures of propane and 
ammonia, or propane and nitro- 
gen, also produces hard cases. 
These cases are essentially nitride 
cases, however, and have charac- 
teristics similar to those produced 
by nitriding. 
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surized cases have been pro- 
by pack and gas methods. 
Bes ‘esults were obtained by gas 
cal izing in a propane at- 
moe vere. Shallow cases were 
- etory, but thick cases were 
bri 

Joir 12 

J. ning titanium and its alloys 
‘is 0 e of the more difficult proce- 
dures facing the fabricator of 
equoment. In commercial tita- 
nium, ductile joints can be ob- 
tained by resistance and _ inert- 
gas-shielded are welding proce- 
dures. Good results have been 
obtained also by brazing and 
adhesive bonding, but soldering 
requires special techniques and is 
not particularly satisfactory. 

Greater difficulties have been 
encountered in joining the alloys. 
At present, the flash-butt precess 
seems to be the only welding 
process suitable for the commer- 
cial alloys, with the exception of 
5 Al-2.5 Sn which can be joined 
by procedures suitable for com- 
mercial titanium. The alloys can 
he brazed to themselves or to dis- 
similar metals. 

Welding—Because of its high 
affinity for hydrogen, oxygen and 
nitrogen, titanium can be welded 
successfully only by shielding the 
hot metal with a blanket of inert 
gas or by drastically restricting 
the time at the welding tempera- 
ture. It has been shown that un- 
alloyed titanium welds made by 
the tungsten are prcess in a pure 
helium atmosphere have tensile, 
bend and impact properties com- 
parable with those of the base 
metal. By contrast, addition of 
only 0.25% nitrogen or oxygen to 
the helium atmosphere was dele- 
terious to the properties. These 
results indicate that a high purity 
shielding gas must be used to ob- 
tain satisfactory welds. 


Carbon, nitrogen or oxygen in 
the base metal or filler rod also 
contribute to embrittlement of the 
weld. Based on bend ductility and 
noteh toughness, the maximum 
quantity of these elements that 
can be tolerated in unalloyed tita- 
nium is 0.15% carbon, 0.07% 
nitrogen or 0.20% oxygen. If all 









three are present in the maximum 
quantities indicated, excessive 
embrittlement can be expected. 
The contents of these elements 
that can be tolerated in alpha- 
beta alloys depend on the beta 
content. Although data on hydro- 
gen tolerances are limited, 150 
ppm hydrogen appears to be the 
limit in alpha-beta alloys unless 
aluminum is present. In the latter 
alloys a_ greater tolerance for 
hydrogen appears practical. 


Commereial titanium can _ be 
joined sueeessfully using the 
inert-gas-shielded arc process. For 
this operation, however, all parts 
of the assembly that are heated 
above 1200 F must be shielded 
from contaet with the air, either 
with an inert gas or by backing 
with a metal such as copper. The 
latter expedient has been used in 
welding thin sheet, as it assists 
in maintaining alignment. Uni- 
formity is best if d.c. reverse 
polarity is used instead of a.c., 
but penetration and strength are 
equally good with either a.c. or 
d.c. Weld joints in the alpha alloys 
(commercial titanium and 5 Al-2.5 
Sn) have mechanical properties 
similar to those of the base metal. 


Filler rods of materials other 
than titanium are not satisfactory 
because extremely brittle welds 
result. Welding of the alpha-beta 
alloy grades by the inert arc 
process has not been so success- 
ful. Although the joints have been 
satisfactory, their ductility is low. 
Ductility can be improved by heat 
treatment in some alloys, specifi- 
cally 6 Al-4 V and 3 Mn-1.5 Al 


Spot welding of commercial 
titanium and 5 AI-2.5 Sn sheet 
offers no particular problem, and 
satisfactory welds can be made 
over a wide range of conditions. 
Weld time in cyeles is about the 
same as that required for low car- 
bon steel of the same thickness, 
but welding current is approxi- 
mately 50% greater and from 25 
to 50% more pressure on the elee- 
trode tips is desirable. Excessive 
penetration is characteristic of 
titanium spot welds, and in tests 
run by one organization no weld 
was made with less than 80% 


penetration. Since the welds are 
less ductile than the base metal, 
conditions should be adjusted by 
trial to limit penetration. How- 
ever, an aircraft company reports 
that titanium readily meets the 
weld quality requirements for 
penetration, shear strength uni- 
formity and soundness it had es- 
tablished for stainless steel sheet. 


Flash-butt welding techniques 
for titanium resemble those used 
for aluminum alloys more closely 
than those used for steels. A rela- 
tively short flashing cycle is de- 
sirable, but it is also important 
to heat the weld far enough from 
the joint to allow sufficient upset 
for the expulsion of contaminated 
material during the forging cycle. 
Machines that are satisfactory for 
flash welding aluminum should be 
satisfactory for titanium. 

Care is necessary at the begin- 
ning of flashing to prevent pre- 
mature formation of joints. For 
heavy sections this is achieved by 
pointing the ends of the bars to 
concentrate the current when the 
are is struck. In addition to com- 
mercial titanium, the alpha-beta 
alloys are joined commercially by 
flash-butt welding. Mechanical 
properties of the welds in these 
alloys are said to equal those of 
the parent metal. 

Brazing—Titanium and its al- 
loys can be brazed by ordinary 
furnace, torch, induction and re- 
sistance procedures, although spe- 
cial atmospheres and fluxes are 
required. Furnace and induction 
brazing can be done without fluxes 
in a vacuum or an inert at- 
mosphere. In other procedures 
fluxes developed especially for 
titanium are required; these 
fluxes are generally mixtures of 
fluorides and chlorides in various 
percentages. 


Strongest joints are obtained 
by using rapid heating cycles. 
Long brazing cycles cause exces- 
sive alloying between the titanium 
and the brazing alloy with the re- 
sultant formation of brittle 


phases at the joints. Consequently 
induetion brazing is preferred to 
furnace brazing. The most satis- 
factory brazing alloys are those 
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containing silver. Fine silver it- 
self is probably the most satis- 
factory filler metal; joints pre- 
pared with fine silver have better 
strength and ductility than those 
prepared with silver-base alloys. 
Brazing can be used to join 
titanium to other metals such as 
mild and stainless steels, although 
precoating the steel or titanium 
with brazing filler metal may be 
required to obtain satisfactory 
joints. Joint strengths are lower 
than those obtained in joining 
titanium to itself. 
Soldering—Only limited work 
has been done in this field. Con- 
ventional soldering methods are 
not satisfactory; however, titani- 


Applications 


Aircraft 

Practically all of the titanium 
used today is being employed in 
some defense application. Major 
use, of course, is military air- 
craft, an application that has 


been discussed frequently during 


the past few years. Typical uses 
in the airframe are ducts, fire- 
walls, shrouds, skins, ribs and 
fasteners; both commercial and 
alloy grades are used in the form 
of sheet, bar and forgings. The 
major use of titanium, however, 
is in jet engines for parts fabri- 
cated from bars or forgings, al- 
though some sheet is employed 
also. Parts include compressor 
components such as blades, rings 
and spacer housings. 

This brief mention of the de- 
fense applications of titanium is 
no reflection on the importance 
of the field. Actually, the entire 
titanium industry depends, at 
present, on these uses. However, 
the future of titanium will be de- 
termined by the extent to which 
it wins acceptance in industrial 
applications. 

At the present time the only 
important nonmilitary use of ti- 
tanium is in commercial aircraft, 
in which the high strength-to- 
weight ratio gives the metal an 
advantage in spite of its high 
price. Applications include engine 


um can be soldered if the joint 
area is precoated. 

Adhesive bonding—Joining ti- 
tanium by adhesive bonding does 
not appear to be a popular method 
in this country, although it has 
been employed in England. To 
assure good bonds, suitable sur- 
face preparation is necessary. 
Conversion coatings or anodized 
coatings have been suggested. 
However, lap joints of commer- 
cial titanium made by “Redux” 
resin bonding, after vapor de- 
greasing and abrading, have 
withstood 100,000 psi _ before 
failure. 

Mechanical fastening—Screws, 
nuts and bolts are produced from 


cowlings and firewalls. Use of the 
metal in commercial aircraft will 
probably increase with reductions 
in price, but quantity require- 
ments can never be large enough 
to sustain the titanium producing 
industry. 
Corrosion resistant equipment 
The major future applications 
of titanium will probably be based 
on its excellent resistance to cor- 
rosion in certain environments. 
Recognizing this fact, the pro- 
ducers have put’ considerable 
effort during the past three years 
into the development of forms 
that have primary application in 
industrial fields. These include 
piping and pipe fittings in IPS 
sizes, spray nozzles, deep drawn 
large hemispheres, spun and 
disked cylindrical heads, wire 
cloth, valve and pump parts. Most 
of the work has been done on 
commercially pure titanium be- 
cause it has better corrosion re- 
sistance than the alloys, because 
more is known about the effects 
of specific environments on its re- 
sistance, and because it can be 
more readily formed and joined. 
Various installations of com- 
mercial titanium have been made 
in the chemical and process indus- 
tries, and test data are being 
accumulated in plant operations. 
At present prices it appears that 
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commercial titanium and 
alloys. The galling and 
that are characteristic of 
um make it difficult to ru: 
on a bolt, however, and a 
of some type is recommer 
Teflon coating or a copps 
improves threading qualiti 
Rivets are produced fron 
mercial titanium, but alloy rivets 
have not been as_ successfyl. 
Riveting can be done on the same 
equipment that is used for driy- 
ing aluminum alloy rivets. Cloge 
tolerance holes are required to 
obtain good upsetting of titani- 
um rivets, and upsetting pressure 
is somewhat higher than that re- 
quired for aluminum alloys. 


use of the metal on a commercial 
scale will be limited to applica- 
tions in which other materials 
are grossly inadequate. However, 
quite a number of applications 
have been developed in which ti- 
tanium is truly competitive. Some 
specific examples are: 

1. Widespread use of titanium 
clips and racks in the anodizing 
of aluminum products. Titanium 
has a life many times as long as 
the aluminum clips and_ racks 
used previously. In addition, the 
titanium fingers do not become 
nonconducting during anodizing. 
Thus it is not necessary to strip 
the rack between cycles as when 
aluminum racks are used. 

2. A titanium impeller operat- 
ing in a mixture of organic 
chlorides, 314% hydrochloric acid 
and free chlorine at 180 F has 
been in service for more than a 
year and is expected to have 4 
useful life of several more years. 
A high nickel-chromium-molybde- 
num alloy, used previously, had a 
life of less than one year. 

3. Titanium steam jet diffusers 
exposed to high velocity steam 
and dilute hydrochloric acid have 
been in service for 2% years 
with no signs of corrosion, Cast 
iron, used previously, failed after 
three months’ service. 

4. A forged titanium valve has 





Three important uses for titanium 


Wyman Gordon Lo. 


Lightweight structural parts. This jet engine compressor hub 


was forged from titanium alloy 6 Al-4 V. 


Electronic parts. Heater buttons, cathode, plate and grid connections 
in General Electric’s 6BY 4 microminiature electronic tube are made of titanium 
because its thermal expansion matches that of the ceramic used for the other 
parts shown. Titanium parts also protect the cathode by acting as a getter 


for the oxygen and nitrogen remaining in the tube after sealing. 
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Maxim Silencer Co. 
Marine parts. This wet typ 
marine exhaust silencer was fabri- 
cated from titanium to take advan- 
tage of its excellent resistance to sea 
water corrosion. During welding all 
areas subjected to welding heat were 
flooded with inert gas. 
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been used to handle a corrosive 
and erosive liquid at an_ inlet 
pressure of 3000 psi and a pres- 
sure drop across the valve of 2700 
psi. This valve operated 1680 hr 
without overhauling. Under the 
same conditions a stainless steel 
valve required overhauling after 
70 hr. 

5. Titanium orifice plates in 
chlorine dioxide reactors have 
shown no corrosion in this service 
after exposure for a year; stain- 
less steels pitted rapidly and a 
chromium-nickel-molybdenum _al- 
loy required replacement in 5 hr. 
Chlorine dioxide is used in pulp- 
ing processes by several paper 
producers. 

6. Titanium wire cloth assem- 
blies are used with excellent re- 
sults to filter calcium hypochlorite 
crystals in the presence of wet 
chlorine at a pressure of 3000 psi. 


Electronic equipment 

A new vacuum tube triode con- 
tains heater buttons, cathode, 
plate and grid connections made 
from titanium because of its ther- 
mal properties and because its co- 
efficient of expansion matches that 
of the ceramic parts of the tube. 
This combination of properties 
makes it possible to operate the 
tube up to 950 F. The tube was 
designed for ultra high frequency 
television tuners and converters. 
Possible applications include 
radar and industrial power con- 
trols. 

Titanium has a lower grid 
emission than most other metals, 
a property that would be useful 
in vacuum tubes. However, eco- 
nomic and technical problems pre- 
vent the commercial use of titani- 
um grids. 


Other applications 

1. Marine applications should 
become a substantial market for 
titanium because of its excellent 
resistance to corrosion by sea 
water. However, little work has 
been reported in this field, prob- 





ably because of economics. It has 
been reported that a small amount 
of titanium has been used for 
hardware on pleasure sail boats, 
and that valves and fittings have 
been tested on Navy vessels. 

2. Titanium is used for bone 
plates, pins, splints and 
skull plates in orthopedic sur- 
gery. Braces and crutches for 
polio victims have also been made 
of titanium. 

3. Small amounts of titanium 
are being used as gettering ma- 
terial in ultra high vacuum pump- 
ing systems. 

Use of titanium in high speed 
centrifuges, in lightweight equip- 
ment for the process industries, 
and even in automotive and rail- 
road car applications, sporting 
goods and business machines, has 
been suggested. Although an 
automobile ‘“‘of the future’ was 
built with the entire body con- 
structed of commercially pure ti- 
tanium sheet, the price will have 
to be reduced greatly before such 
applications become economically 
practical. 


bone 
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Here is a comparison of... 


British and American Standard Steels 


Compiled by W. B. Kemmish, Consulting Metallurgist with Dr. R. Genders, London, England 


@ The British Standards Institution functions as 
a coordinating body between producers and con- 
sumers, and the standards issued are the result of 
collaboration between experts from both sides of 
industry. The most frequently used steel stand- 
ard in general engineering is BS 970, “Wrought 
steels for general engineering purposes.” This gen- 
eral standard comprises a range of engineering 
and constructional steels designated as En steels. 
It is widely used in industry as a logical found- 
ation for material specification and purchase. 

An American metallurgist taking an initial look 
at the range of compositions specified in this stand- 
ard may feel that the choice of steels is somewhat 
restricted when compared with the large number 
listed in the SAE standards. However, the basis 
upon which the specifications have been drawn up 





Six Pages of Data 


The comparison of British and American 
standard steels is given in tabular form, 
The first three pages appear in this issue 
(pp 173, 175 and 177). The concluding 
three pages will appear in next month’s 
issue (November). Footnotes for all data 
pages appear on this page. 





differs in some important respects from that used 
for the SAE series. Reference to BS 970 will show 
that a typical En specification not only stipulates 
the limits for the chemical composition of the steel, 
but also 1) indicates the form in which the steel 
should normally be supplied and the tensile strength 
ranges for which it is suitable, and 2) gives details 
of mechanical test requirements covering tensile 
strength, yield or proof stress, ductility and im- 
pact resistance after any necessary working or pre- 
scribed heat treatment processes have been applied. 
Both chemical and physical tests must be satisfied 
if the materia] is to comply with the specification 
requirements. The physical property requirements 
are related to the ruling section of the bar or com- 
ponent at the time of heat treatment in such a 
manner that the recommended tensile strength 
ranges for each steel are clearly indicated. The 
relationships among chemistry, section thickness 
and strength are recognized in the specifications, 
and failure of a steel to give satisfactory mechani- 


€ For more information, circle No. 589 


cal properties despite correct chemistry renders it 
subject to rejection. 

The chemical limits for most En steels are wider 
than those for comparable SAE steels, and the 
carbon range is generally about 0.10%. However, the 
increasing use of specialized heat treatments in in- 
dustry has led to the introduction of a series of 
subspecifications for certain steels which provide 
closer control of steel composition, and carbon ran- 
ges of 0.05%. In these cases the supplier is freed 
of liability in respect of mechanical test require- 
ments, and the purchaser is thus provided with the 
opportunity to obtain steels in a manner similar 
to that practiced in the United States. 


The comparison tables 

For convenience the accompanying tables have 
been divided into groups of carbon steels, alloy steels, 
corrosion and heat resisting steels, and steels for 
special applications such as deep drawing and spring 
manufacture. The comparisons have been based on 
chemical composition, and the endeavor has been to 
make them as precise as possible. There are, of 
course, quite a number of British steels without 
counterparts in the SAE series and vice versa, In 
any particular section, the absence of an SAE 
steel indicates that there are no compositional 
counterparts, although several SAE steels could 
possibly be selected which would give comparable 
mechanical properties. The mechanical properties 
quoted in the tables for the En steels are the val- 
ues given in the various specifications as minima 
or ranges; properties given for SAE steels are 
typical values. ? 

Steels containing boron, or steels of controlled 
hardenability characteristics, are not the subject 
of BS specifications, but generally they may be 
obtained by arrangement with suppliers if spe- 
cially required. However, in most cases it is possible 
to provide a suitable alternative from the regular 
En series, thus avoiding the costs incidental to 
special melts. 


Footnotes to tables 





* Subdivisions of En 8 pro- 
vide steels similar to SAE 
1035, 1088 and 1042. 

> Subdivisions of En 8M pro- 
vide steels similar to SAE 
1137, 1188, 1140 and 1141. 

© Available in three ranges 
having carbon limits with- 
in 0.05%. 

4 Available in four ranges 
having carbon limits with- 


in 0.05%. 
®See also En 40. 


f Available as four  subdivi- 
sions. 


© Mo+Se+Pb limited to 1.0% 
max. Individual max as 
given in table. 


hNi+Cr not less than 25%. 
‘ Ni+Cr not less than 25%. 
J Ni+Cr not less than 23%. 


(continued on p 173) 
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RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 








Technical-tties 
By John S, Davey 


Nuts — their use 
and abuse 


With bolts tightened to high 
load levels, nut performance be- 
comes critical. 


A nut produces bolt tension 
by rotating and advancing on 
the bolt threads. To do this, 
there must be a mating condi- 
tion of threads, which is influ- 
enced by thread lead. Lead is a 
matter of tolerance only before 
bolt is stressed. When tight- 
ened, the nut is then under 
compression and threads tend 
to contract; the bolt is in ten- 
sion, and threads tend to 
stretch. Lead of thread is af- 
fected—elastically before yield 
point, permanently beyond it. 


This shortening of one lead 
and lengthening of the other 
has two effects. (1) The load 
distributes unequally along the 
threads (2) Torsion on bolt in- 
creases. Something has to give. 
For high tensile bolts es- 
pecially, it is better for the nut 
to do so. A nut therefore should 
be soft enough so that it de- 
forms plastically and compen- 
sates for off-lead. If it does, it 
distributes the load and can 
advance to increase tension. 


“SOFT” NUTS DO MOST JOBS 
“Soft”? nuts do adjust more 
readily than hard ones under 
these severe conditions. While 
such nuts may not be as strong 
in shear as heat treated ones, 
the important point is the bolt 
tension they produce. As long 
as the nut can pull the bolt well 
into its plastic range, it is doing 
more than its share of the job. 
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How to pick the 
right size bolt 





LMOST all bolt and cap 
screw strength re- 
quirements can be satisfied 
from three types of stand- 
ard fasteners without re- 
course to costly special 
alloys. In the widely used 
middle range of sizes, the pial 
problem is one of deciding 
which makes the best joint, — 
" When it comes to uniformity of dimension, qualit 
or which proves the most of head and thread, and ease of assembly, all RB&W 
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° a ° cold headed fasteners a th on diffe 
economical for the job. mainly in tensile strona ae ehtinen tare. = 
MORE FOR LESS HOW COSTS COMPARE 


In terms of holding power: For 
each $1.00 in high tensile bolts, 
it costs $1.50 to provide equiva- 
lent clamping force with bright 
cap screws; or $1.65 with ma- 
chine bolts. 

For more suggestions on fas- 
tener economy or for copy of 
above curves, write Russell, 
Burdsall & Ward Bolt and Nut 
Company, Port Chester, N.Y. 


Suppose, for example, you need 
a bolt safe for 20,000 pounds of 
loading. As the chart shows, you 
could use an RB&W %s” square- 
head bolt, a #4” bright cap screw, 
or a *” heat treated one. 

If you have a lot of holes to 
fill, use the larger, lower strength 
fasteners. But to cut down num- 
ber of bolts, or their size (and 
therefore cost), go to the higher 


tensiles. However you gain noth- Plants at: Port Chester, N. Y.; Coraopolis, Pa, 
. . . e P . +, | 
ing if you don’t tighten high ten- Rock Falls, lll.; Los Angeles, Calif. Additione 

. ° sales offices at: Ardmore (Phila.), Pa.; Pitts 
sile bolts to their full strength. burgh; Detroit; Chicago; Dallas; San Francisco. 
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Spin-Lock Nuts dig in to stay tight 


The photograph shows the many hardenei 
“anchors” on the flange of a Spin-Lock Nut 
These “ratchet-action” teeth require 20% 
more torque to loosen than to tighten. The! 
bite in as the nut turns down on its seat. Likt 
Spin-Lock Screws, these nuts can stay put ll 
products subject to vibration and cyclic tel 
perature variations. Send for bulletin. 
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British and American Standard Steels—continued 
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ae i | } — | = ee —  |1620-1670 | —_ {| — 45min \28min | — | — 
ae, €1015/0.13-0.18 | — (03:06 | — | ~— | — |0.05S,0.45P|HR.... - }; - | - | en a “= 
a | | CD... Ce ae ee eee - 68-85 |25-15 |140-170| — 
ditional a ee a <n oe i ee ft Pr: ree oh to) 
a | | | - 
oy Pitts i 0.25max |  — 11.0 max | | — | — |0.06S,0.06P|HR.... ~ — - | — 59-78 |25 min |110-150 
ancisco. es 0.25 max — |10maxx jj — | — — |0.06S,0.06P\CD.... — —_ | = — 63 min |17 min |120 
pet 0.17-0.23 — (06-10 | | — | — |0.05S,0.05P|N..... | — 1620-1670; — | — 63 min |25min [120 | — 
E 102210.18-0.23 | — (07-10 | — | ~— | — _ |0.05S,0.04P/HR.... _ —- | — | = 613120, | — 
— y | CD.... ~ ee | —- 8 | 6 170 pa 
———_—___ | | eee eee | ——_-— — —|— ee 
ai pomex | — |itmex | — - — |0.06s,0.06P|N........| — [1560-1650 ) — | — | 63-85 {25min |126-179| — 
mi 0.3 max a 1.1 max ans _ —- 0.06S,0.06P/CD...... — — ome ‘li 72-94 |12 min 140-190 | _— 
1025]0.22-0.28 | — 03-06 —- | = — |0.05S,0.04P/HR..... ee Sa ae eee 100 «|| — 
“dened 7 cD. se ies - | — |e {2 160 | — 
« Nut. En5 = 10.25-0.35 | — 06-10 - — — |0.06S,0.06P|HT......| — — |1580-1630 1020-1220 | Oil | 62-101 |27-20  {131-255| — 
“eee z 5B 10.28-0.33 | — |0.7-0.9 -- -- — |0.06S,0.06P;| — - | = a ee oe ~~ — |— 
20% pt 0.25-0.35 | — |06-1.0 — — — |0.06S,0.06P |HT & CD - | - - | — | 78-101 |20-15 |229-255) — 
Ther 030;0.28-0.34/ — 06-09 ~ _ — |0.05S,0.04P/HR...... — | = — ~— m (|e (|180 | — 
ied = - | - _~ _ s 19 [175 | — 
| Lik | — — |1600 900 Water 9 | (18 | — 
put il 
c tell 


(continued on p 175) 
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ENJAY BUTYL 


all-purpose wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
stands unmatched in its resistance to deterioration caused by animal and 
vegetable fats, chemicals, hot and cold water... properties that make 
Butyl-made products outstanding performers. 


Dairy boots, creamery hose, wading pools, hot material conveyor belts... 
in these and a wide variety of other products, Enjay Butyl out-performs and 
out-lasts all other types of rubber, synthetic or natural. Low-in-cost and 
immediately available in a grade tailor-made for your product, Enjay Butyl 
is the rubber to boost performance and cut costs. For further information, 
and for expert technical assistance, contact the Enjay Company. 


Ensar) Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron Boston + Chicago « Detroit + Los Angeles * New Orleans Tulsa 


BUTYL 


Enjay Butyl is the greatest rubber value 
in the world...the super-durable rubber 
with outstanding resistance to aging * 
abrasion e tear e chipping « cracking * 
ozone and corona e chemicals « gases * 
heat e cold e sunlight e« moisture. 


For more information, turn to Reader Service card, circle Ne. 447 
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British and American Standard Steels—continued 





Composition, % 








Heat Treat Temp, F 





Mechanical Properties 











































































































































































































Designa : a Cond Quench Ruling 
- | . Medium ten str,| Eleng, | Brinell | Sec- 
i a Mn Ni Cr Mo | Other Carburize | Harden Temper 1000 psi} % |Hardness; tion, 
| | iA. 
FREE MACHINING AND CARBON STEELS—Continued 
j , | — ee = id ee 7" Pe Aas ag pi ae aia . 7 +. 
En§ (0.40 max '0.5-0.9 | — 10.06 S, 0.06 P icb. rr ee ~ - << - 72-108 |10 min |140-220) — 
SAE 1035/0.32-0.38 0.6-0.9 - - 0.05S,0.04P|HR......)  — = 83 (25 170 - 
ae = ee 90 20 180 — 
ae 1550 1310 Water 85 = |34 175 - 
ee / 1550 860 Water 105 ~—s:(|32 215 _— 
En 8» |0.35-0.45 - 0.6-1.0 - — — |0.06S,0.06P |HT.. 1525-1580 |1020-1220 /Oil 90-101 |20 min {179-255 |%4-2% 
- ee — -- — — 83-94 [10min |241 max} — 
SAE 1040,0.37-0.44 0.6-0.9 - — —  (|0.05S,0.04P |HR...... ~ = - oe 90 (24 180 — 
| i = - << a 99 s|18 200 _ 
En 8M» 10.35-0.45 — (09-13 _ — — |0.12-0.20S, |HT.. — —|1525-1580 |1020-1220 {oil 90-101 |20 min {179-255 |4-2% 
| 0.06 P Ps «bios — _ — — 85 min j12 min |229 max} — 
SAE 1140\0.37-0.44 — (0.7-1.0 -_ _ —  |0.08-0.13S, |HR...... —_ “ on - 90 |24 180 — 
| (0.045 P CD.. _ on on - 99 18 200 — 
En9 |0.5-0.6 — (05-08 ~— — (|0.06S,0.06P |HT.. — _|1490-1540 1020-1220 Oil 101-123 |15 min |200-302 |1%-2 
cD.. —  . on = - 112-146 |12 min |223-302| — 
SAE 105510.5 0.6 — (06-09 ~ - — |0.05S,0.04P |N —  -. ~ - 105 20 215 — 
LOW CARBON STEELS FOR COLD FORMING OPERATIONS 
En 2A/1 10.10 max | — los max | - -— 0.04 S, 0.04 P — — | — - — = . 
SAE 1006/0.08 max | —  |0.25-0.4 — |0.05S,000P); — - | o _ _ _ — 
SAE 1008]0.10 max 10.25-0.5 7 . om 0.05 S, 0.04 P she on - = - ait 
En 2A 0.12 max 0.05 max he 7 _ 0.05 S, 0.05 P _ oor a, ‘ . a a a . “ad _ a“ 
SAE 1010}0.08-0.13 a 0.3-0.6 “ — |0.05S,0.04P - - - - - ~ - = - 
En 2B 10.15 max - 0.5 max we at on 0.05 S, 0.05 P —_ Ron a 4 a iL a y sii =e - aan ais 
SAE 1015}0.13-0.18 — |0.3-0.6 - _ — (|0.058,004P); — ra - _ a ~~ ai = =" 
En 2¢ 10.15-0.25 — 104-06 =~ _ — |0.05S,0.05P —_ -_ on _ ~ ~ ~ _ _ 
SAE 1020}0.18-0.23 — |0.3-0.6 - _ — 1|0.05S,0.04P — _ on on a = A 0, fe 
MANGANESE STEELS 
En 201 10.18 max — {11-15 _— _ — {|0.05S,0.05P/HT...... 1620-1710 {1420-1450 —  |Oilorwater | 85min|20min | — ~_ 
En 202 0.18 max — 1.1-1.5 - — — OILS, IT. 60s. 1620-1710 |1420-1450 = Oil or water | 85 min |20 min 7 _ 
0.05 P 
SAE 1114}0.1-0.16 — {1.0-1.3 _ _ — |0.08-0.13S, |HR...... — _ _ _ 56 (35 110 _ 
0.045 P ie _ _ —_ ~ 67 22 130 _ 
SAE 1116}0.14-0.20 — {Li-l4 -_ - — {0.16-0.23S, |HR...... _ — _ ~ 60 {35 120 _ 
0.045 P a: _ _ _ _ 78 = |20 150 _ 
En 4A 10.15-0.25 — 13-17 _ _ — |0.06S,0.06P|HT...... ~ 1540-1650 |1020-1220 |Oil or water | 90-101 |20 min {179-255 |2% 
SAE 132010.18-0.23 — Hels _ ~ —  10.04S,0.04P/HT...... _ 1580 1080 Water 101 25 210 _ 
En 14B 10.20-0.30 — [13-17 —_ on — |0.06S,0.06P|HT...... _ 1540-1620 |1020-1220 |Oil or water | 90-101 20 179-255} — 
SAE 1330}0.25-0.33 — {16-19 -_ _ — 1|0.04S,0.04P |HR...... _ _ _ — 101 25 210 _ 
ES ~ 1540 1000 Oil 139 |20 277 l 
a 15 10.30-0.40 — 113-17 _ _ — |0.05S,0.05P\HT...... —- _ |1540-1620 |1020-1220 {Oil 101min |20 min |201-255 |2% 
a AE 133510.33-0.38 — {16-19 _ _ — |0.05S,0.05P|HR...... _ _ _ _ 108 = (25 220 _ 
ve 7s — {1540 1000 Oil 130 = {17 262 «(2 
ibber 
ng ° 


ng * 
ses e 
ture. 







(continued on p 177) 
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BEFORE YOU SAY 


“IT CAN'T BE CAST“4 


Transmission Shifter Fork 


CALL AN | 
ESCO 
CNGINEER . 








Automatic Winch 
Brake Paw!l Carrier 





ESCO alloy steel castings can make your designing 
easier. You get the part you want, in the alloy you need 
and in the shape that saves you the most fabricating, er 
machining and finishing time. 


PLUS METALLURGICAL ENGINEERING AND RESEARCH 
ESCO maintains one of the largest and best equipped metallur- 
gical staffs of any alloy steel foundry— 


PLUS PRODUCT ENGINEERING AND DESIGN 
An integrated service at all levels; in the field, at the drawing ; 
board and in the foundry— 


Write for FREE copy of 100- PLUS FOUNDRY FACILITIES AND CASTING EXPERIENCE 2 
page reference book, “ESCO A casting service that covers the complete range of alloy steel 
Alay Ge Semmens Thats Cer casting methods of all applications— = 


PLUS LABORATORY INSPECTION AND TESTING 


the Process and Manufactur- 


ing Industries”. 







ESCO laboratory technicians are qualified and equipped to per- E 
form all types of inspections and testing to the most rigid : 
specifications. : 
Call an ESCO Engineer — let him show you how ESCO E 


Alloy Steel Castings make your designing easier. 


ELECTRIC STEEL , 
FOUNDRY COMPANY 


2163 N. W. 25TH AVE. © PORTLAND 10, OREGON 
MFG. PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL. 
Offices in Most Principal Cities 
ESCO INTERNATIONAL, NEW YORK, N. Y. 

IN CANADA ESCO LIMITED 





For more information, turn to Reader Service card, circle No. 418 
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British and American 


Standard Steels—continued 








Composition, % 


Heat Treat Temp, F 


Quench 


Mechanical Properties 
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Desig Cond . | Ruling 
Medium |+en str,| Elong, | Brinell | Sec- 
C Si Mn Ni Cr Mo Carburize | Harden Temper | 1000 psi| % pearenens tion, 
| 1 of. 
MANGANESE-MOLYBDENUM STEELS 
| - eid | eon kee 
Es 16° 40.30-0.40 1.3-1.8 0.2-0.35 HT 11525-1580 |1020-1220 |oit 1123 min |18 min |248-302 |2% 
En 17 0.30-0.40 1.3-1.8 0.35-0.55 HT | 1525-1580 11020-1220 Oil 1134 min |17 min |269-321 |2% 
NICKEL STEELS 
En 33 loro 0.15 - |0.3-0.6 (2.75-3.5 |0.3 max . HT 1620-1710 | 1400-1440 Oil or water {101 min|18min | — | — 
SAE 2317,0.15-0.20 — 0.4-0.6 3.25-3.35 - HT. 1700 a 300 Oil or water |134 118 1270 _— 
En 21 10.25-0.35 0.35-0.75 |2.75-3.25 |0.3 max HT... — _|1525-1560 | 1020-1200 |Oil or water |112 min 20 min |223-277 |2¥ 
SAE 2340,0.28-0.33 0.6-0.8 3.25-3.75 - - HR -- — _ 105 21 1215 — 
CD ~- -- a 1123 12 1250 ;— 
HT -- 1525 1000 Oil 128 23 260 | — 
HT - 1525 800 Oil 159 18 320 j;— 
En 22 0.35-0.45 0.5-0.8 3.25-3.75 |0.3 max HT 1525-1580 |1020-1200 (Oil 123 min |18 min |248-302 |2% 
AE 2340,0.38-0.43 0.7-0.9 3.25-3.75 HR - 114 19 |240 : 
- . - (105 (22 215 — 
HT 1510 1000 Oil 1/136 21 |280 | — 
HT 1510 800 Oil 1179 \17 1370 = 
En 37 10.16 max 0.45 max |4.5-5.2 0.3 max HT 1620-1710 | 1380-1440 Oil 90-134|20min | — | — 
SAE 2512)0.09-0.14 0.45-0.6 (4.75-5.25 HR -- - | 90 128 180 }— 
CD - {14 = [25 235 
HT 1700 300 Oil 168 20 350 | — 
En 38 {0.16 max 0.6 max /|4.5-5.5 0.3 max /0.15-0.3 HT......|1620-1710 | 1580-1440 — Air or oil 145 min |13 min — —- 
SAE 2515,0.12-0.17 - 0.4-0.6 4.75-5.25 — — HR.. - - — 105 \27 210 |— 
cD _ — . — |140 25 285 — 
ne 1700 — 300 Oil 180 \18 1370 ~~ 
NICKEL-CHROMIUM STEELS 
En ill 10.30-0.40 - o6-0.9 Fi 0-1.5 stars | ~~ Ws — 1510-1560 | eeo-1280 Oil 100-134 |17-22 (200-320 1-6 
SAE 313510.33-0.38 | — 0.6-0.8 1.1-1.4 (0.55-0.75 | — HT — 1540 i Oi! 148 18 300 —_— 
En 24 = 10.35-0.45 | -- 0.45-0.7 1.3-1.8 [09-14 0.2-0.35 Me xs -- 1510-1560 |1220 max (Oil 112-224| 8-20 (223-444 |1%-6 
SAE 314110.38-0.43 | - 0.7-0.9 1.1-1.4 |0.7-0.9 — are -- 1510 1000 Oil 165 15 330 l 
En 23 = 10.25-0.35 -- 0.45-0.7. |2.75-3.5 /|0.5-1.0 0.65 max ee — 1510-1650 {1020-1220 |Oil 112-145 |16-20 {223-341 |24%4-6 
En 36B 0.12-0.18 _ 0.3-0.6 3.0-3.75 |0.6-1.1 -~ re 1620-1710 |1400-1440 - Oil 145 min |13 min |300min| — 
SAE 3316}0.14-0.19 _ 0.45-0.6 |3.25-3.75 |1.4-1.75 _ ee — _ — _— 134 17 270 _ 
Ri a ae a — -- _ _ 105 26 210 o 
a 1700 — 250 Oil 208 15 420 -- 
En 39A 10.12-0.18 — 0.5 max /|3.8-4.5 1.0-1.4 “= HT....../1620-1710 {1400-1440 | 400 max (Oil 140 min |12min |390min| — 
—- — — — _ 124 25 277 max| — 
En 30A 10.26-0.34 - 0.4-0.6 3.9-4.3 1.1-1.4 a a... _ 1490-1530 | 480 max /|Air or oil 224 min |10 min |444 -- 
aan — — _ — {134 {20 277 max! — 
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Cost per clamp cut from $1.06 to 58¢ 


with JzL hot extruded 
cold drawn section 














Red Ir 
area 
shows Mi 
scrap Ty 
loss 





before 
conversion 


to 


extruded 
This manufacturer cut the cost of contact clamps 45% by section ) E 


converting to J&L extruded sections. Previous cost of 
$1.06 per part involved costly milling and scrap loss from 
cold drawn 14%” x 1” flats. 


Here’s how extruded sections can cut your cost: 





1. Eliminate machining and finishing operations. 

2. Reduce scrap losses almost to zero. 

3. Eliminate cost of casting and forging intricate sections. 

4. Reduce inventories because extrusions are quickly 
available. 


Investigate this new production technique for your shape 
profiles—within present limits of a design which can be 
inscribed in a three-inch circle. Available in a wide range of 
carbon and alloy steels. For specialty alloy and tool steels, 
submit inquiry. Get complete details by writing to the 
Jones & Laughlin Steel Corporation, Dept. 474, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Jones & Laughlin 
STEEL ...a great name in steel! 


For more information, turn to Reader Service card, circle No. 424 
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| @ Titanium alloy Ti-155A, origin- 
/ ally developed in 1953, is now 
| available from Titanium Meta!s 
Corp. of America, 233 Broadway, 
New York 7, with a guaranteed 
heat treat capability of 170,000 
psi tensile strength. It is claimed 
to be one of the strongest titanium 
alloys available in the mill an- 
nealed condition and is offered in 
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Fig 1—Effect of temperature on 
tensile properties of annealed and 
heat treated Ti-155A. 
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Doug'as Aircraft Co. 


| Cylinder and piston parts of bomb ejector are forged of Ti-155A. 


Titanium Alloy Has Guaranteed 
Tensile Strength of 170,000 Psi 


the form of forging billets, bars, 
extrusions, rolled shapes and wire. 
It is readily machined and fin- 
ished but is not considered weld- 
able. 
Mechanical properties 
Annealed—In the mill annealed 
condition, Ti-155A possesses ex- 
cellent strength and ductility as 
a result of a duplex-phase micro- 


structure consisting of al 
beta, each of which is sol 
tion-strengthened with 
The 


strengthened with alumi: 


additions. alpha pl 


the beta with 


phase iron 
mium and molybdenum (see Ta) 
1). Guaranteed minimun on 


temperature mechanical] 


y 
Y 
I 2 


ties of mill annealed Ti-155 


and billet in section sizes up 
144 in. are: tensile strengt! 
145,000 psi; 0.2% offset vyie'y 


strength, 135,000 psi; elongation, 
10%; and reduction in area, 2° 

Typical temperature m. 
chanical properties are given jj 
Table 2. 

Heat treated—-A duplex type 
heat treatn.ent (discussed later 
is responsible for what are 
claimed to be the highest guaran- 
teed minimum mechanical proper- 
ties in any titanium alloy. Guar- 
anteed and typical mechanica!| 
properties are given in Tables 
and 4. 

At high temperatures—Elevated 
temperature properties of both 
heat treated and annealed Ti-155A 
are plotted in Fig 1. As shown, 
tensile strengths in the annealed 
condition are in excess of 100,000 
psi at temperatures up to 800 F 
In the heat treated condition, ten- 
sile strengths over 120,000 psi ar 
possible at temperatures up t 


room 
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“ 160r \y 
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Stress, 
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Heat treatment:/ hr at 1700 F, water quenched, 
aged 6 hr at IOOOF (specimens from longitu- 
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Fig 2—Effect of section size on tensile properties of heat treated Ti-15)/ 


ENGINEERING 


Bar Diameter, in. 


A, 






























— SS S595 Fes 








TABLE 1 COMPOSITION OF Ti-155A (“) 





eons 


Aluminum 5.0-6.0 
iron 1.1-1.7 
Chromium 1.1-1.7 
Molybdenum. ..... 0.9-1.5 
Carb 0.08 max 
Nitrogen 0.05 max 
Hydrogen. 0.0125 max (bar) 


0.0100 max (billet) 





—— 


TABLE 2—TYPICAL MECHANICAL 
PROPERTIES OF ANNEALED Ti-155A° 


——— 





INTENSION 
Ultimate Strength, 1000 psi 155 
Yield Strength, 1000 psi 
8 ae 140 
0.1% Offset...... (ae 
Elongation (in lin.), %...... 15 
Reduction in Area, %..... eee 35 
Notched Strength, 1000 psi>....... 200 
Modulus of Elasticity, 10® psi... .. 16.5 


IN COMPRESSION 
Yield Strength, 1000 psi 











0.2% Offset... . 144 
0.1% Offset...... 138 
0.02% Offset...... 117 
0.01% Offset...... 112 
Modulus of Elasticity, 108 psi .. 195 
IN TORSION ay a 
Ultimate Strength, 1000 psi. . 127 
field Strength, 1000 psi 
nis ek cenvcsacchananie an 
0.1% Offset......... 87 
Total Twist to Failure. . 365° 
Rigidity or Shear Modulus, 10® psi. 6.3 
OTHER 
Rockwell Hardness. cece 


Charpy Impact (-40 F), ft-Ib..... Sea a 





‘Tensile tests performed on specimens from 
4o-in, dia bar; compression and torsion speci- 
mens from l-in. dia bar. 

'60-deg V-notch, 0.005 in. root radius, 0.5 
ratio notched-to-unnotched area. 


TABLE 3—GUARANTEED HEAT TREAT 
CAPABILITY OF Ti-155A BAR AND 
FORGING STOCK* 





UP TO 1-IN. SECTION 








Tensile Strength, 1000 psi 170 
Yield Strength (0.2% offset), 1000 psi..... 155 
Elongation (in 4 dia), % 
Longitudinal aebe . 10 
Transverse... .. ; <a 
Reduction in Area, % 
Longitudinal 20 
Transverse 15 
1 TO 2-IN. SECTION 
Tensile Strength, 1000 psi > ...160 
Yield Strength (0.2% offset), 1000 psi.......145 
Elongation (in 4 dia), % 
Longitudinal........ . 8 
Transverse... . i 6 
Reduction in Area, % 
Longitudinal ¥ 15 
Transverse. . 12 
2 TO 34%-IN. SECTION 
Tensile Strength, 1000 psi. .. ais 150 
Yield Strength (0.2% offset), 1000 psi.......135 
Elongation (in 4 dia), % 
Longitudinal. . oe . ' 
oi ays eo wavs io 
Reduction in Area, % 
Longitudinal. . 12 
Transverse. . 10 
3% TO 5-IN. SECTION 
Tensile Strength, 1000 psi 140 
Yield Strength (0.2% offset), 1000 psi..... . .130 
Elongation (in 4 dia), % 
Longitudinal.......... 8 
Transverse... . ¥ 6 
Reduction in Area, % 
Longitudinal 12 
Transverse......... —— 





aHeat treatment: 1 hr at 1650 F, water 
quenched, aged 6 hr at 1000F, air cooled. 
Recommended maximum forging tempera- 
ture is 1750 F. 








TABLE 4—TYPICAL MECHANICAL 
PROPERTIES OF HEAT TREATED 





Ti-155A BAR + 

IN TENSION 
Ultimate Strength, 1000 psi 180 
Yield Strength, 1000 psi 

0.2% Offset....... _ 173 

0.1% Offset....... Saw 
Elongation (in 1 in.), % 15 
Reduction in Area, % ae 
Notched Strength, 1000 psi>. . .. 245 
Modulus of Elasticity, 10° psi 17 


IN COMPRESSION 


Yield Strength, 1000 psi 














0.2% Offset....... 182 

0.1% Offset....... + ae 

0.02% Offset......... steed 161 

So 4 ves 
Modulus of Elasticity, 10° psi . 195 
IN TORSION . é - 
Ultimate Strength, 1000 psi 146 
Yield Strength, 1000 psi 

0.2% Offset........ lll 

0.1% Offset....... 104 
Total Twist to Failure 130 
Rigidity or Shear Modulus, 10¢ psi . 6.6 
OTHER 
Rockwell Hardness .. .C40 
Charpy Impact (-40 F), ft-lb... 12 





aHeat treatment: 1 hr at 1625 F, water 
quenched, aged 24 hr at 1000 F. Tensile 
specimens from %-in. dia bar; compression 
and torsion specimens from 1-in. dia bar. 
h60-deg V-notch, 0.005-in. root radius, 0.5 
ratio notched-to-unnotched area. 





800 F. Other properties at these 
temperatures include: Poisson’s 
ratio, 0.358; modulus of elasticity, 
13.1 x 10° psi; and modulus of 
rigidity, 4.8 x 10° psi. 
Heat treatment 

Titanium alloy Ti-155A can be 
strengthened by heat treatment 
because of the fact that lean beta 
present at temperatures high in 
the alpha-beta field can be re- 
tained in a metastable condition 





upon quenching to room tempera- 
ture. When reheated to the aging 
temperature, this metastable beta 
transforms to a strong matrix 
of fine alpha and solid solution- 
strengthened stable beta. 
Optimum heat treatments for 
Ti-155A consist of solution treat- 
ing, water quenching and aging. 
For bars and forgings having 
cross sections of 1 in. and less, a 
solution temperature of 1650 F 







is recommended. For larger sec- 
tions, a 1700 F solution tempera- 
ture should be used. The time at 
temperature can range from % 
to 2 hr, depending on section size. 
A rapid water quench must follow 
solution treatment to retain the 
beta in metastable condition for 
maximum aging response. After 
water quenching, the alloy is aged 
at 1000 F to obtain high strengths 


OCTOBER, 1957 « 181 









































Windsor Felts are unique, fiber bonded, 
non-woven structures, engineered to 
serve as economical and efficient filter 
media for industrial processing. Quick 
facts: 


@ Greater product recovery 

@ Easy cake release 

@ Can be hosed off without taking from 
press 

Can be re-used indefinitely 

Produce less plugging 

Do not shrink, are ravel-free and produce 
clean-cut edges 

Reduce leakage 

Have unusual stability 

Temperatures to 250F 


These outstanding properties make 
Windsor Felts highly suitable for use 








Still Another AMERICAN First! 





FOR 











OUTLAST ALL OTHER FILTER MATERIALS 10 to 1 


on plate and frame, pressure leaf, 
rotary vacuum, cartridge or specialty 
filters. 

The Engineering and Research Divi- 
sion invites your inquiry and will be 
pleased to work with you on your 
specific filtration problem and make 
recommendations. 





For the newest in eco- 
nomical filter material 
send for Data Sheet 
#18 WINDSOR FELT- 
LIQUID FILTRATION, 
making request on 
your firm's letterhead. 

















American Felt 


any 
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GENERAL OFFICES: 24 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. 
Louis, Atlanta, Greenville, S.C., Dallas, Boynton Beach, Fia., San Francisco, Los Angeles, Portland, 
San Diego, Seattle, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; Newburg, N.Y. 
Detroit, Mich.; Westerly, R.l.—ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 










Fer more information, turn to Reader Service card, circle No. 454 
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at an acceptable level of ductility. 
Aging temperatures of 1050 and 
1100 F can be employed to pro- 
duce a higher level of ductility, 
but strength levels are somewhat 
reduced. An aging time of 6 hr 
is recommended to establish opti- 
mum mechanical properties within 
a thermally stable microstructure. 


Effect of section size—An im- 
portant aspect in the heat treat- 
ment of any material is the extent 
to which heavy sections may be 
strengthened. In alpha-beta tita- 
nium alloys the depth of harden- 
ability is governed by the depth 
to which metastable beta can be 
retained during cooling from the 
solution temperature. This is a 
function of the _ beta-stabilizing 
alloy content and the rate of cool- 
ing. 

Ti-155A owes much ofits 
position as a leading heat treat- 
able alloy to the fact that after 
water quenching from the solution 
temperature it can be strength- 
ened throughout relatively heavy 


forged sections. Fig 2 shows ten- 
sile properties obtained on speci- 
mens taken from the centers of 
bars of various diameters after 
heat treatment. As section size 
increases heat treated strength 
decreases, and at 3 in. the tensile 
strength is in the neighborhood 
of 160,000 psi. In sections greater 
than 3 in. strengths gradually de- 
crease to the annealed strength 
level of small diameter bar stock. 

Most extensive use of the new 
alloy thus far has been in forg- 
ings for aircraft applications such 
as propeller blades, vanes and 
hubs for jet engines, and cylinder 
and piston parts of bomb ejectors 
(see photo, p 180). 





Immersion Bath Produces 


Uniform Gold Coatings on Metals 
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id, : . 
immersion gold solution, 








Trophies, printed circuits and other products can be gold coated with a new 


@ An immersion gold_ solution 
called Atomex is claimed to de- 
posit a 24-carat gold coating on 
copper, cadmium, zinc, nickel, 
iron, steel and other metals by 
means of a simple bath. Devel- 
oped by Baker & Co., Inc., Engel- 
hard Industries, 113 Astor St., 
Newark 2, N. J., the solution con- 
sists of an organic gold complex. 
According to the producer, the 
gold plating bath requires no elec- 
trical current or special equip- 
ment to effect a proper finish. A 
container and a heat source are 
said to be the only equipment 
necessary. 

Its advantages 

The gold immersion solution is 
said to produce a denser, better 
looking coating, with 25% less 
gold, than gold electroplates. It is 
also said to adhere more firmly to 
most metals than gold electro- 
plates. 

Because there is no free cyanide 
or carbonate build-up, the com- 
pany claims that analytical con- 
trol of the bath is not needed. As 
a result, small operators do not 
need the services of a consultant 
to check their baths periodically. 
All the gold in the bath can be 
consumed and the spent solution 
is thrown away rather than sent 
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DRIVER-HARRIS ALLOYS AT WORK IN.PRODUCT ADVANCEME; 
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Nichrome V limiting resistor solves 


(1) commutator segment 
(2) silver-graphite brush 

(3) Nichrome V resistor 

(4) vitreous enamel 

(5) autotransformer winding 


Path of circulating currents (6) 
showing blocking action of 
Nichrome V resistors (3) 


TT.M. REG. U.S. PAT. OFF WARD LEONARD 
*T.M, REG. U.S. PAT. OFF. 





age old brush problem in Ward Leonard Dimmers 


This Ward Leonard 6.6 KW Radiastat' Dimmer is essentially 
a specialty designed core type autotransformer whose output 
voltage is linear, furnishing smooth, stepless control from maxi- 
mum to zero. Other notable features are: Highest rating in 
smallest size and longer, maintenance-free life. 

Nearly all adjustable autotransformers depend upon carbon 
brushes to limit the short-circuiting current which occurs when- 
ever the brush straddles two segments. However, in the Radia- 
stat Dimmer, circulating currents are kept to a minimum in a 
unique way, permitting use of self-cleaning, self-lubricating, low 
resistance silver-graphite brushes. 

In the Radiastat, each segment is electrically connected to 
its respective turn of the winding through a Nichrome V cur- 
rent limiting resistor. During commutation, the main winding 
is protected against burnout from high short-circuiting currents, 
thereby eliminating external resistors or high resistance brushes. 
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These all important resistors (one for each segment) connect 
to the segments beneath the vitreous enamel and run out and 
up to connect with the winding. They protect every step of the 
Radiastat, regardless of the contact arm position—drop a penny 
or a nail across adjacent segments—there’s no pouff! no burnout! 
The Nichrome V circulating current resistors completely safe- 
guard the unit. 

Nichrome V is used because it supplies a specified ohmage 
in a #10 wire 3%ce” long; bonds well with the vitreous enamel; 
is highly resistant to heat and corrosion, and easily withstands 
severe current surges. 

Driver-Harris now produces 132 different high nickel alloys 
in many different forms and in hundreds of sizes for almost 
every kind of industrial application. Do you need help with a 
special alloy? Tell us about it and if we haven’t got it, we'll 
develop it for you. 


Driver-Harris Company 


HARRISON, NEW JERSEY « srancues: Chicago, Detroit, Cleveland, Louisville 


Distributor: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 
MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, 0 
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o the manufacturer for re- 


bac! 
fini! 
How it works 

The gold coating is deposited 
on metals by a replacement proc- 
ess. When an object to be coated 


is placed in a heated gold solution 
bath, the surface of the basis 
metal goes into solution and is 
replaced by atoms of gold from 
the bath. According to the pro- 
ducer, there are no low or high 
density areas in the coating and 
all parts of the object, even blind 
recesses, receive a uniform de- 
posit. 

The immersion solution is self- 
limiting and automatically stops 
coating when a certain weight or 


thickness has been reached. A 
usual coating weighs about 1 mg 
per sq in. and is about 0.000003 
in. thick. Iron, die cast metals, 
carbon steel and soft solder re- 
quire a 3-min immersion at 140 F 
to deposit 1 mg of gold per sq in. 
on a part; at 194 F it takes 1.5 
min to gold coat these metals. To 
gold coat nickel, a 15-min immer- 
sion at 140 F is required. Nickel, 
however, can be gold coated in 
less time when the bath tempera- 
ture is raised to 194 F. To coat 
copper the pH of the bath should 
be between 7 and 8 and the tem- 
perature between 110 and 170 F; 
the gold will not deposit on copper 
when bath temperature exceeds 
170 F. 

In general, parts to be gold 
coated with the dipping process 
are cleaned in the same way as 
parts to be electroplated. Copper 
printed circuit boards should be 
scrubbed with wet pumice or 
proprietary cleansing powders. 


Where to use it 

The gold immersion solution is 
recommended for depositing gold 
coatings on such items as trophies, 
costume jewelry, printed electrical 
circuits, auto trim, lamp com- 
ponents, clock assemblies, photo- 
graph frames, perfume and whis- 
key bottle caps, radio knobs and 
electrical plug connectors. 

In addition to their decorative 
applications, the gold coatings can 
be used to protect metal surfaces 
that are to be soldered. For ex- 
ample, copper foil printed circuits 
are said to retain their solder- 
ability for 12 to 18 months when 
protected with a replacement gold 
coating. In some applications the 
gold coating itself can be used as 
a solder between such metals as 
tungsten and nickel. 

Atomex Immersion Gold solu- 
tion is packaged in units of 200 cc 
gold concentrate containing 1% oz 
(troy) of fine gold. 


(more What’s New on p 186) 





Largest synthetic mica 
melt—This huge mass of 
material is reported to be 
the largest synthetic mica 
melt ever made. Accord- 
ing to the producer, Syn- 
thetic Mica Corp., more 
than 80,000 lb of raw ma- 
terials were used in its 
production. The mass of 
crystalline mica was cooled 
for approximately three 
weeks, broken up, then 
ground into usable form. 
The company reports that 
it has produced synthetic 
mica crystals as large as 
4 by 4 in—it hopes to 
produce larger crystals in 
this melt. Experiments in 
the control of furnace 
operations and cooling to 
produce large crystals are 
currently being evaluated. 
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IT’S THIS SIMPLE 


@e Select appropriate 


TEMPILSTIK® for the 
working temperature 
you want. 


® Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 
temperature rating has 

been reached. 


- Accuracy ~~ 

| / within 1% of © 
~ rated melting © 

point. 
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> Also available as 
TEMPILAQ® (liq- 
vid form) and 


TEMPIL® PELLETS | 


63 different tem- 
perature ratings 
available 





oS Se 


For information and samples, 
send coupon 


 ————————— 


Tem pil conroration 


134 West 22nd St., New York 11,N.Y. 
Send information on: 


(-] TEMPILSTIK® (C] TEMPHRAQ® 
[_] TEMPIL® PELLETS 
[] Send booklet “How Temperatures 


| 
| 
| 
! 
} 
are Measured” ’ | 
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(] Send sample pellets for oF 
temperature 
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Address 
City 
State 
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Visit our Booth #1041 at the Chicago 
Metal Show, November 4-8, 1957 
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lron-Aluminum Magnetic Alloy 
Has Excellent Heat Resistance 


@A relatively new, nonstrategic, 
high temperature magnetic alloy 
does not decrease rapidly in ten- 
sile strength with an increase in 
temperature like other high tem- 
perature alloys—in fact, the alloy 
shows a slight increase in tensile 
strength at various high tempera- 
ture levels. 

Since June, 1954, when the 
alloy was first made known by the 
Naval Ordnance Laboratory, a 
great amount of interest has been 
shown in its use in compressor 


blades for high speed aircraft. 
Some scientists say that the alloy, 
an iron-aluminum alloy ealled 
Thermenol, is better than tita- 
nium and as good as stainless 
steel. Thermenol won’t creep or 
turn soft at temperatures up to 
1200 F, whereas titanium and its 
alloys usually soften at a tem. 
perature of 800 F. However, 
stainless steel stays firm at tem 
peratures up to 1700 F. 
Recently, the Laboratory re. 
leased more detailed information 





How Thermenol 
compares with 


stainless steel 






























100 
80 
* 
2 
2 60r Type 403 
bd stainless. 
£ 40-r stee/ “ 
rT 
20-r 
Thermenol , 
a ——_—_—— I 
Oo 200 600 1000 
Temperature, F 
Elongation 


Thermeno/ 


ny 


uo 


‘ype 
stainless 
stee/ 


Stress, 1000 psi 


7 


! 10 100 1000 
Life, hr 


Stress-rupture at 1200 F 





Type 403 
stainless 
stee/ 








re) 
re) 
i 


Thermeno/ 


o 
Oo 
T 


Tensile Strength, OOO psi 








| oe I 
200 600 1000 
Temperature, F 


Tensile strength 


nm 
oO 

















or Type 403 
= i stoinless 
2 100 stee/ 
° 
c - 
oO 
& 60} Thermeno/ 
7) 
wo — 
2 
> 
20 l 1 | l | 
200 600 1000 
Temperature, F 


Yield strength 






















250 —_—. 
4 Thermeno! 
c 
vo a —— 
$2001 —1 F595 403 
- stoinless stee/ 
2150} { + 
© | | 
roo 11 | —_ "liso 
200 600 1000 1400 


Temperature, F 


Hot Brinell hardness 





186 * MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 

















PYROTAC 


‘ LIKE 
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Automatic protection 
against temperature damage 





eat 


< Just as a fuse protects electrical circuits against overloads, the Alnor Pyrotac 
automatically protects furnaces, kilns and other heating equipment against 
damage due to excessive temperatures. 

This low-cost, easily installed instrument can be added to any automatic or 
manually controlled equipment and give continuous protection...safeguard. 
your investment in equipment, controls and material in process. 

\ Highest Alnor quality throughout, the Pyrotac features Alnico magnet, double 
air-gap movement that is standard in all Alnor pyrometers...laboratory pre- 
cision...industrial ruggedness which assures top reliability. 

Write today for complete details on the Pyrotac, available in eight scale 
ranges from 0-600° F. and 0-3000° F. Ask for Bulletin 2002. Illinois Testing 
Laboratories, Inc., Room 522, 420 North LaSalle St., Chicago 10, Illinois. 





_ 








ALNOR PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 





For more information, turn to Reader Service card, circle No. 379 






OCTOBER, 1957 ¢ 187 























Wow! jax SALT BATH FURNACES 
with REMOVABLE 
SUBMERGED ELECTRODES 


What used to be a costly, time-con- 
suming job now takes only an hour 
or two at the most. Labor cost is next 
to nothing . . . and there is little or 
no “down time” for the heat treating 
equipment because Ajax Removable 
Submerged Electrodes can now be 
changed without tearing down either 
the furnace wall or the pot. 
Electrodes enter from over the top 
and slant into the salt bath. There are 
no openings below the salt line. A 
ceramic tile over each pair of electrodes 


REPLACE AJAX REMOVABLE SUBMERGED ELECTRODES 


«+. at absolute minimum 
labor cost 


«++ without costly shutdowns 


«+. without tearing down 
either furnace or pot 







seals off all air and eliminates corrosion 
at the salt line. Thus, all the inherent 
advantages of submerged design are 
assured. 

To expose the electrodes for rapid 
removal, it is only necessary to lift the 
tile. The entire job can be handled by 
unskilled labor. Actual electrode chang- 
ing time is less than an hour per pair. 


Write for a 


Bulletin 810 
giving full details. 














electric 
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furnaces 


VanoTHER AJAX 
FIRST! 
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See it at the National 


BOOTH 
Metal Show — Chicago 
Nov. 4-8, 1957 1406 
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AJAX ELECTRIC COMPANY 
906 Frankford Ave., Philadelphia 23, Pa. 


Associates: Ajax Engineering Corp.; Ajax Electrothermic Corp. 


REPRESENTATIVES 


ARLINGTON, TEX.. T. E. Nicklas Company, 1015 Inwood Drive, P.O. Box 92 

ATLANTA 9, GA.: C. B. Rogers Associates, 1000 Peachtree St., N.E., P.0. Box 7086—Station C 
BALTIMORE 15, MD.: Edward R. Talone, 4313 Elderon Ave. 

CLEVELAND 13, OHIO: Anderson-Bolds, {nc., 2012 W. 25th St. 

DENVER 11, COLORADO: Richards & Associates, 2415— 15th St. 

DETROIT 35, MICH: J. E. Bullock, 19449 James Couzens Hwy. 

ELMHURST, iLL.: 0. M. Haseltine, 129 N. York St. 

GLENSIDE, PA.: John P. Clark, Jr., 124 S. Easton Rd. 


GOSHEN, OHIO: Ralph D. Hawkins, Box 196 


HAMDEN 18, CONN.: Joseph M. Halloran, 63 Mowry St. 

LOS ANGELES 22, CALIF.: A. W. Nash, 2112 S. Atlantic Blvd. 
MOUNTAIN LAKES, N. J.: Roger Stuart Brown, 7 Point View Place 
NASHVILLE 4, TENN.: H. R. Miles & Assoc., 2508 Franklin Rd. 


NEW YORK 6 


Y.: Roger Stuart Brown, 136 Liberty St. 


N. 
ORINDA, CALIF.: George H. Thurston, 1 Estates Court 
PITTSBURGH 22, PA.: McQuiston & Gibson, 310 Renshaw Bldg. 
SEATTLE 4, WASH.: H. E. Hartley, 230 Hudson St. 


TONAWANDA, N. Y.: 





A. C. Towne, Jr., Charies Percival, Jr., 1456 Niagara Falls Blvd. 
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on the alloy. Navord Report Np 
4237 includes both room and high 
temperature data on the alloy’s 
hardness, tensile strength, stress. 
rupture properties, and corrosion 
and oxidation resistance. The jp. 
vestigators, J. F. Nachman and 
W. J. Buehler, of the Laboratory, 
also discuss a number of military 
and commercial applications foy 
a material of this type. 

How it performs 

Since preliminary studies show 
that it may be possible for Ther- 
menol to replace type 403 stainless 
steel as a compressor blade mate- 
rial, most of the data in the re- 
port compare the properties of 
Thermenol with those of type 403. 
What the investigators found is 
summarized below: 

1. Physical properties. The 
physical and mechanical proper- 
ties of Thermenol compare favor- 
ably with those of type 403 stain- 
less steel (see graphs). Thermeno! 
has better stress-rupture proper- 
ties at 1200 F than stainless steel, 
and 15% lower density. At room 
temperature the alloy has an ulti- 
mate tensile strength of 142,800 
psi. It has fatigue strengths 0! 
61,000 to 66,000 psi in the un- 
notched condition, compared with 
56,000 to 65,000 psi for type 405 
stainless steel under similar con- 
ditions. The two investigators 
found that the presence of notches 
in Thermenol specimens does not 
influence fatigue failure. 

At 1000 F, ultimate tensile 
strength of type 403 stainless 
steel drops to approximately one- 
half of the room _ temperature 
value, whereas Thermenol actually 
increases in tensile strength. Ac- 
cording to the researchers, the 
rise in strength is partly due to 
an order-disorder transformation 


TYPICAL COMPOSITION 
OF THERMENOL (;) 
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DUTCH BRAND PLASTIC TAPE 


for every electrical need! 


From high line to cable vault Dutch Brand Plastic Elec- 
trical Tape meets the requirements of the job. It has 
high dielectric strength, over 1000 volts per mil of thick- 
ness, with stretch to conform neatly and smoothly to 
irregular shapes. It protects against corrosion, is weather- 
proof, waterproof, rot, mildew and fungus proof. Linemen 
and electricians know the value of dependable tape. . . 
and tape economy. 


That’s why they insist on safe, easy-to-use Dutch Brand 
Plastic Tape for every electrical maintenance, production 


JOHNS MANVILLE 


and construction job. Available in the sizes and widths 
to meet every requirement. 


Write for booklet—In the market for 
new ideas on tape as a time-and- 
money-saver? Send for ‘“‘Big Four in 
Electrical Tapes,’ our new booklet. 
Write today! 


Johns- Manville Dutch Brand Products hS 
7800 South Woodlawn Avenue ae 
Chicago 19, Illinois 


PRODUCTS 


a - 4 


& 


ee JOHNS-MANVILLE 


For more information, turn to Reader Service card, circle No. 592 
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$O WYCKOFF 


DISTRICT 





SALES OFFICES 





your First Call for 


QUALITY CONTROLLED 


COLD FINISHED STEELS 
CARBON ¢ ALLOY + LEADED 






































ALBUQUERQUE, N.M. 

Harry Ranville—Phone: 2-4127 
AMERICUS, GA. 

T. G. Walker—Phone: 3579 
BIRMINGHAM, ALA. 

C. 1. Crais Company— 

Phone: Tremont 9-4673 

BOSTON, MASS. 

A, F. Erikson—Phone: Reading 2-1382 
BUFFALO, N. Y. 
J. E. Allen—Phone: Spring 6400 
| CEDAR RAPIDS, IOWA 

A. W. Eastin—Phone: Empire 5-2388 
CHICAGO, ILL. 

E. C. Rock—Phone: Bishop 7-6700 
CLEVELAND, OHIO 

C. B. Thoburn—Phone: Main 1-8662 
DAYTON, OHIO 

G. H. Rehling—Phone: Adams 6571 
DENVER, COLORADO 

Paul R. Spencer Co., Inc. 

Phone: Keystone 4-3293 
DETROIT, MICH. 

E. C. Koester—Phone: Trinity 2-2002 
FARGO, N. D. 

E. H. Thompson—H. M. Hanson 

Phone: 2-6493 
FORT WORTH, TEXAS 

C.A. Fischer 

Phone: Fannin 6402 or 5435 
GREENSBORO, N. C. 

K. O. Brown & Co.—Phone: 3-5973 
HARTFORD, CONN. 
Lane Johnston 
Phone: (Putnam) Walnut 8-2754 








HOUSTON, TEXAS 

Harry W. Renick, Jr. 

Phone: Mohawk 7-8249 
KANSAS CITY, MO. 

Fred H. Hoener—Phone: Valentine 1-7134 
LOS ANGELES, CALIF. 

Fred H. Currie, Inc. 

Phone: Richmond 9-0291 
MILWAUKEE, WIS. 

H. L. Schultz—Phone: Broadway 6-4441 
MINNEAPOLIS, MINN. 

George E. Sandberg Co. 

Phone: West 9-6745 
NEWARK, N. J. 

W. A. Thompson—Phone: Bigelow 8-2277 
PHILADELPHIA, PA. 

E. H. Carmany—Phone: Locust 4-3060 
PITTSBURGH, PA. 

General Office—Phone: Atlantic 1-2750 
PUTNAM, CONN. 

N. A. Robinson—Phone: Walnut 8-2754 
READING, MASS. 

A, F. Erikson—Phone: 2-1382 
SALT LAKE CITY, UTAH 

Paul R. Spencer Co., Inc. 

Phone: Ingersoll 6-3406 
SAN FRANCISCO, CALIF. 

Thos. S. Hutton & Son 

Phone: Exbrook 2-7017 
ST. LOUIS, MO. 

E.R. Hensel Co.—Phone: Townsend 5-1900 
SEATTLE, WASH. 

M. M, Mossman—Phone: Seneca 5393 
TOLEDO, OHIO 

Browne-Sudhoff—Phone: Lawndale 6256 
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GENERAL OFFICES: 


Works: 











Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 


Ambridge, Pa., Chicago, lll., Newark, N.J., Putnam, Conn, 
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In this age of specialization nothing serves like the highly 
trained craftsmanship and concentrated experience of the 
specialist. Wyckoff has specialized in fine quality cold 
finished steels—rounds, squares, hexagons, wide flats and 
precision shafting—for over 35 years. 


WYCKOFF STEEL PRODUCTS 


CARBON, ALLOY and LEADED 


YCKOFF STEEL CO. eee 


SHAFTING « TURNED and 


GROUND SHAFTING + WIDE 
FLATS up to 12” x 2” 
and 14x 1'/4" 


ALL TYPES OF FURNACE 
TREATED STEELS 








in the alloy and partly to an jy. 
crease in ductility. 


2. Magnetic properties. Con. 
position greatly affects magnetj, 
properties of the alloy, and tests 
show that good magnetic proper. 
ties are obtained with a They. 
menol type alloy containing 15 +, 
16 aluminum, 3 to 4 molybdenum, 
and 80% iron. 

3. Corrosion resistance. Ther- 
menol is more resistant to sali 
spray than heat treated type 409 
stainless steel. Corrosive attack 
on Thermenol occurs on the whole 
surface; stainless steel undergoes 
a severe pitting type of corrosion 
At high temperatures, Thermeno! 
has oxidation resistance superior 
to that of all other known high 
temperature alloys. Thermenol has 
good resistance to common cheni- 
cal solutions and is fully resistant 
to oxidizing solutions, organic 
acids and food products. At high 
temperatures, the alloy has excel- 
lent resistance to oxidizing and 
sulfur-bearing atmospheres. 

4. Fabrication. The iron-alumi- 
num alloy can be rolled, forged 
and extruded into bars and shapes 

5. Joining. The alloy can be 
welded to both mild and stainless 
steel by fusion and _ resistance 
welding techniques. High ten- 
perature brazing alloys containing 
nickel as a base cause embrittle- 
ment of the alloy. 

6. Machining. All ordinary ma- 
chining operations, e.g., turning. 
threading, drilling, milling, shap- 
ing and tapping, can be performed 
satisfactorily on Thermenol if 
sharp tools and slow speeds are 
used. Since Thermenol tends to 
work harden very rapidly, exces 
sive speeds should be avoided. 


Some potential uses 

In addition to its potential us 
as a jet engine compressor blade 
material, the alloy should find us 
in skins for supersonic missiles 
and aircraft; heating elements 
large industrial furnaces; kitehen 
equipment; containers for liquid 
rocket fuels; and magnetic tape 
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RAPHITAR oll SEALS piay 


IMPORTANT PART IN DEPENDABLE PERFORMANCE OF 


new PowerFUL CURTISS-WRIGHT turso 


‘tes [COMPOUND ENGINES 
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/roper- 

Ther. 

r 15 to 
lenum, Increased demands for faster non-stop service has placed 
great demands on the engines that power modern airliners. 

Ther- Helping to meet this need is the powerful EA Series | 
tO salt Turbo Compound engines built by the Wright | 
pe 403 Aeronautical Division of the Curtiss-Wright Corporation, 
attack Wood-Ridge, New Jersey. In each of these 18-cylinder 
eam giant engines, 3 GRAPHITAR oil seals play an important 
rosion, part in maintaining the dependability, efficiency and power. 
rmenol Three power-recovery units are employed on the Turbo 
1perior Compound to utilize normally wasted exhaust gases and 
n high provide still additional thrust. The GRAPHITAR P | 
nol has seals are used on the turbine shaft in each of these units . s = wif i | 
chemi- and must withstand continuous high speeds and high a : | 
sistant temperatures. These seals prevent hot gases from reaching 
rganic the shaft bearings and carbonizing the lubricant. Low | 
t high coefficient of friction, and the excellent wear and sealing 

excel. properties of GRAPHITAR make it ideally suited for | 
. oa this demanding installation. | 
a. Compacted under extreme pressure, and fused at heats to 
foreed 4500° F.. GRAPHITAR can be formed into relatively | 
shapes, complex shapes, ground to tolerances as close as .0005”. | 
an be Mae Since it is entirely self-lubricating, GRAPHITAR can be | 
ainless used where only steam or water are present. | 
stance GRAPHITAR is lightweight, durable, chemically 
. tem- inert and virtually unaffected by extremes of vibration, 
aining pressure, or temperature. 
yrittle- 
ry ma- 
irning, 

_ shap- 

‘ormed Get the fact-filled GRAPHITAR 

nol if engineering Bulletin No. 20. 

ds are Write today for your copy. If 

ide to you have design questions on 
problems, our engineering 

EXces- staff will be happy to assist 
led. you in any way possible. 
jal use 
blade 
nd use R-248-1 
mt THE UNITED STATES GRAPHITE COMPANY 
nts in S 





pat DIVISION OF THE WICKES CORPORATION, SAGINAW 3, MICHIGAN 
ORAPHITAR® carBon-GRAPHiTE © GRAMIX® SINTERED METAL PARTS © MEXICAN® crapnite prooucts © USG® prusnes 


c tape 
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it’s time to design with 


GRAY IRON CASTINGS 


GRAY IRON FOUNDERS’ SOCIETY, INC. 
National City-East oth Bldg. * Cleveland 14, Ohio 


For more information, turn to Reader Service card, circle No. 380 
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AT WAMTND 


IN LL 1 HR I ALS 


CORROSION RESISTANCE 
OF THERMENOL 


—. $$ 
Acetic Acid (conc). . Excellent 
Ferric Chloride (10%). .. Not resistant 
Ammonium Hydroxide (conc). . Excellent 
Hydrochloric Acid (40%) Fair 

Nitric Acid (conc)... Excellent 
Nitric Acid (40%) Fair 

Nitric Acid (20%) Slightly resistan; 


a 


recording heads. Since the alloy 
has a low neutron cross section, 
it has potential use in nuclear re. 
actors. 


Metallizing Process 


Two or three different kinds of 
metal, such as lead, copper and 
steel, can be sprayed at the same 
time through the same nozzle 
with new metallizing equipment 
developed in Russia. According 
to an article appearing in the 
Russian machinery journal, Vest- 
nik Mashinostroyeniya (Russian), 
the equipment delivers five differ- 
ent types of deposits that are said 
to give good antifriction proper- 
ties to bearings. The deposits 
consist of 75 steel-25 copper; 75 
steel-25 brass; 75 copper-25 lead: 
50 steel-50 aluminum; and 5! 
aluminum-50% lead. 


Two Silicones Make 
Papers Anti-Adhesive 


Dow Corning Corp., Midland, 
Mich., has recently introduced two 
anti-adhesive silicone treatments 
for paper and paperboard prod- 
ucts. Identified as Dow Corning 
22 and 23, the treatments are said 
to impart to paper and paperboard 
materials good surface resistance 
to tacky and sticky materials. 

Dow Corning 22 is a water 
emulsion and Dow Corning 23 is 
a solvent solution. Both treat- 
ments may be applied with col 
ventional equipment to a wide 
range of paper and paper-like ma- 
terials, including kraft, parch- 
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ut .. . before Northwest developed these SPECIAL ALUMINUM CHEMICALS.” 
1 the 
Vest. If you work with aluminum you'll be interested in Northwest's outstanding line | 
sian), of chemicals for use with modern alloys. Northwest’s continuing research and | 
liffer- development program has earned them the reputation of ‘First with the best” | 
e said in this rapidly developing field. It will pay you to investigate: | 
roper- | 
nosits @ ALKALUME CLEANERS—A full line of cleaners and etching | 
r; 75 Got a Promtemt compounds especially formulated for use on aluminum alloys prior to | 
lead Letour Cleaning plating, anodizing, painting or welding. 
d Af) . . 

_— @ ALKALUME PRE-PLATE—An especially effective zincate bath 

elp you! 


for preparing aluminum for plating. 


@ ACID SOLVENT EMULSION CLEANER No. 1—An effec- 


tive cleaner for fabricated aluminum parts before finishing. 


@ DRAWING AND STAMPING COMPOUNDS FOR 
ALUMINUM 
NORTHWEST CHEMICAL PRODUCTS are manufactured on the West Coast by— 
ALERT SUPPLY COMPANY 
2041 South Davie ° Los Angeles 22, California 


le 
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At your command... 


PILOT PLANT 
FOR METALS 


How do you explore full production conditions and 
produce prototype quantities of castings and 
new alloys? 


Use the Westinghouse Metals Plant. This combi- 
nation development and pilot plant facility provides 
the place where your new metal ideas and develop- 
ments can be scaled up under proved production 
conditions. Here you can compare various types of 
metallurgical processes and products. 


Some production capacity can also be made avail- 
able at Blairsville for fast, dependable delivery of 
metal products. 

Arrange to see the 16-mm, full-color, 22-minute 
Westinghouse film, This New World of Metals. Also 
get descriptive booklet B-6570, For a Competitive 
Edge. Write Westinghouse Electric Corporation, 


Materials Manufacturing Dept., Blairsville, Pa. 
J-05004 


you CAN BE SURE...iF ITS 
OER MF ey 


Westinghouse 
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ment, glassine and cellophane. Ac. 
cording to Dow Corning, neithe 
treatment affects the appearance 
odor, or handling properties o| 
paper stock. 

Applications for paper treated 
with Dow Corning 22 or 23 jp- 
clude boxes, multiwall bags and 
wrapping paper for raw rubber. 
asphalt and wax; _ interleaving 
sheets for cured-in-place urethan; 
foams, epoxy castings and phe- 
nolic laminates; and __ back-up 
sheets for labels and pressure sen- 
sitive tapes. 


Epoxy Tooling Resin 
Has High Strength 


A new epoxy laminating resin 
with long shelf life is said to have 
high strength and good dimen- 
sional stability. Formulated by 
Smooth-On Mfg. Co., 572 Commn- 
nipaw Ave., Jersey City 4, N. J., 
specifically for laminated plastics 
tools, the material can also be 
used as a tank surface coating 
and as a bonding agent. Called 
Sonite LM-1, the cured epox) 
laminating resin has a _ tensile 
strength of 23,000 psi, a flexural 
strength of 16,000 psi, and an 
edgewise compressive strength of 
25,000 psi. 


Laminated Tubing 
for Press Fitted Parts 


A line of small diameter, 
paper-base phenolic tubing for 
press-fitted mechanical and elec- 
trical assemblies is now available 
from National Vulcanized Fibre 
Co., 1057 Beech St., Wilmington 
99, Del. 

Designated Phenolite Grade 
XX-3113, the rolled tubing is 
recommended for use where metal 
tubes and studs are to be inserted 
into tubular plastics insulators, 
as in brush holder assemblies 
and insulated bushings. The 





_ a) 


. 7 







































NEW WAY TO UPGRADE YOUR PRODUCTS: VINYL COATINGS 






For weather-resistant, 
colorful handrails and 
coded control handles... 











Ac. 
12) 
Ct 
ted 

7 Vinyl coatings on tool handles are 

Al tough, wear-resistant, easy-on- 
and the-hands, electrically safe. Can 
er, be applied in thicknesses up to 
ing 1/16” (60 mils) in one dip. 
ant 
he- 
-up 
en- 
sin 
lave 
1en- 

by 
mui- 
iy 5 
stic: 

be For making nonslip 
ting ladders, “silent” 
led cutlery drawers... 
<n For bumpers, seats, wheels on metal toys... 
ural 

an 
h of 

« J 
Leather-like coatings for metal 
You'll see a host of profitable ways “sets” the elastomer and perma- Monsanto manufactures a wide 
to use vinyl coatings when you try —_ nently bonds it to the metal. variety of plasticizers and Opalon® 

Ss their pleasant ‘‘feel” and test their = Vinyl coatings can eliminate some resins for formulators of these 
7 ie ee — i steps in finishing operation, actually high-quality vinyl dispersions. 

for Sittin Th wal oe an ‘ ro e reduce total costs. Coatings can range 
elec- g. [hey insulate, control cor- from soft and rubbery to ‘‘tire-cas- 


lable ordinary chemical attack. 


‘bre Write for sources of vinyl] in liquid 





gton You can apply these resilient coat- form for coating glass, metal, or a 
ings to your products in a range of wood. Get a head start on investigat- SANTO 

iii thicknesses simply by dipping them ing the many new, market-building MON 

a in a vinyl dispersion. A short heat- ways you can use vinyl! dispersions. 

ya cure at moderate temperatures Write today! 

rted Organic Chemicals Division 

= MONSANTO CHEMICAL COMPANY 

r Dept. SP-4, St. Louis 1, Missouri Where Creative Chemistry Works Wonders for You 

F 2 
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Saint Louis, Missouri 
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Small tubing for press-fitted me- 
chanical and electrical assemblies 


material has a density of 1.20 
to 1.25 and an axial compression 
strength of 17,100 psi. It js 
available in sizes ranging from 
0.093 to 0.3879 in. i.d., in wall 
thicknesses from 0.010 to 5/64 
in., and in lengths up to 25 in. 


Aluminum Powders 
Made into Sheets, Foil 


Aluminum Co. of America, 150! 
Aleoa Blidg., Pittsburgh 19, Pa., 
has announced the availability of 
three aluminum powder metal- 
lurgy products. One of the alumi- 
num products, designated Allo) 
M 257, is said to raise the usefu! 
temperature range of aluminum 
alloys by about 300 F. (For more 
information on aluminum powder 
metallurgy products, see MaATE- 
RIALS & METHODS, Apr ’56, p 106.) 

The three alloys are Alloy M 
257, made of domestic aluminum 
powders, and Alloys M 430 and M 
470, made of aluminum powders 
imported from Switzerland. The 
aluminum powder metallurgy 
products are available in the form 
of extruded shapes, forgings, 
sheet, foil, drawn and extruded 
tube, impact extrusions, fasteners 
and wire. 

According to Alcoa, the alloys 
are being evaluated for use in 
honeycomb sandwich structures 
and heat exchangers. 

(more What’s New on p 198) 
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jealing with baste 
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Many devices and instruments are 
affected by ambient temperature 
changes which results in inaccuracy or 
‘nefficient operation. Since Thermo- 
metal can transform temperature 
changes into mechanical motion it can 
be used to compensate these products 
for practically any function which is 
sensitive to temperature change and 
improve their performance. 
Typical examples are. In the modern 
; e- automotive carburetor, a Thermometal 
oties. helix automatically closes the choke 
valve with decrease in temperature 
1.20 thereby increasing the fuel-air ratio for 
a faster start on cold days. As the engine 
warms up the choke opens again reduc- 


S 


3Sion 














Designing for Product Improvement 
=< With WILCO THERMOMETAL 


Thermometal in Temperature 





CONTACTS 


without complicated linkages or fluid 
systems, such as diaphragms or bellows. 


2. The use of a Thermometal spiral or 
helix is the simplest and most econom- 
ical method to transform temperature 
changes into a rotary motion without 
the use of gears or other complicated 
mechanical systems. 


3. Thermometal is the most economical 
method for providing a small motion 
required to compensate for ambient 
temperature effects of other tempera- 
ture-sensitive devices, such as bulb and 
bellows thermostats, thermocouple cold 
junctions, electrical appliances, etc. 


4. By specific design and choice of one 
or more Thermometals, it is possible to 
obtain an inherently temperature-com- 
pensated element which will not respond 
to ambient temperature changes, but 
will respond to differential or non uni- 
form heating. 





Thermometal is a unique tempera- 
ture-compensating element because it 
can be rolled into any thickness and 
formed into almost any shape as re- 























4 ing the fuel-air ratio. And a Thermo- 
trom metal coil also actuates the automatic 
wall manifold heat control which bypasses 
5/64 hot exhaust gas around the intake mani- 
> in. fold until the engine is fully warmed, 
then directs it back into the muffler. 

il 

1501 

Pa., 

ty of 

eta!- 

jumi- 

Alloy 

seful Even the voltage regulator air gap is 
em varied by a Thermometal hinge or can- 
more lilever blade in order to obtain best 
wder ambient temperature performance. 
[ATE- Thermometal temperature compen- 
106.) sating elements are also used in electri- 
y M cal appliances, aircraft instruments, tim- 
‘num ing relays, circuit breakers, and a great 
nd M variety of electrical devices. 
yders Thermometal is ideally suited for 

The temperature compensation because: 
urgy 1, It can be used to transform tempera- 
form lure change into motion or pressure 
ings, 
‘uded 
aner’s 
loys 
e in 

tures 
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Compensation 


quired. It is used in the form of canti- 
lever blades, U-shapes, spirals and 
helices, in almost any mechanical size 
and configuration, as required to pro- 
vide specific temperature compensation. 
It is the most economical method of 
obtaining ambient temperature com- 
pensation, and is singularly free from 
the limitations of other temperature 
compensators. 


Factors Governing Selection 
1. Temperature range over which com 
pensation is required. 
2. Maximum and minimum tempera 
ture encountered in service. 
3. [he amount of movement or force 
required to effect compensation. 
4. Electrical and thermal conductivity 
required for the application. 
5. Space limitations which govern 
shape required. 


The H. A. Wilson Company, Amer- 
ican pioneer in the development and 
manufacture of thermostatic metals, 
produces over 40 varieties of Thermo- 
metal, as well as a complete line of 
electrical contacts. In many tempera- 
ture control units both Thermometal 
and electrical contacts are used. We 
make a specialty of supplying complete 
sub-assemblies for these devices, includ- 
ing mounting brackets, pigtails, and 
other current-carrying members. 

Reprints of tiis series are available 
on request. For further information 
about our products, ask for the Wilco 
Blue Book, the most complete reference 
manual ever written on Thermometal. 
And if you have 
any immediate ap- 
plication problem 
for Thermometal or 
other Wilco prod- 
ucts, please tell us. 
Our’ engineering 
service is at your 
disposal. 









THE H. A. WILSON COMPANY 
2655 U.S. Route 22, Union, N. J. 
Branch Offices: Chicago .* Detroit * Los Angeles * Providence 





(ENGELAHARDO IINOUS Tk21E S&S ) 





For more information, turn to Reader Service card, circle No. 583 






197 


OCTOBER, 1957 « 






















































Solving problems with VULCAN Tool Steels: 


Production run tripled 


Until recently, a run of 200,000 switch boxes 
on a double-acting draw press was an ac- 
cepted standard at Steel City Electric Com- 
pany, Pittsburgh. The compound die used 
in this single-stroke blanking and drawing 
application is subjected to severe abrasion. 
The boxes come off the press hot. 


Under pressure for greater production, 
Vulcan Alidie tool steel was used for the 
complete tooling set-up. 688,000 boxes were 
produced in one tool run. Inspection proved 
that the run could have gone even longer. 


Is there room for this kind of improvement in ; : 
your production schedule? Talk to your Vul- Jesse Casasanta, tool and die 





can representative—your specialist in forged geese: Sn Sy Sak 
tool steels. Vulcan Crucible Steel Division, <a ad Steet in 


H. K. Porter Company, Inc. Aliquippa, Pa. 
Offices and warehouses in principal cities. 


H.K.PORTER COMPANY, INC. 


VULCAN CRUCIBLE STEEL DIVISION 
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Pure Silicon Has 
High Voltage Capacity 


Extremely pure silicon, said ¢, 
permit large volume production of 
electronic devices having two to 
four times the voltage and powey 
handling capacities of devices 
presently in use, is commercially 
available from Westinghouse Elec. 
tric Corp., Pittsburgh, Pa. The 
impurities in this material, West. 
inghouse says, are less than one 
part in six billion. 

According to the producer. 
single crystal properties of the 
new silicon range from 400 to 
1000 ohm-cm resistivity with a 
lifetime of 400 to 800 micro. 
seconds. These properties are 
claimed to be better than proper- 
ties of most commercially ayvail- 
able silicons by a factor of five. 
Compared with commercially 
available silicon rectifiers with top 
voltages of 600 v, the new West- 
inghouse silicon is said to provide 
a rectifier capable of producing 
1000 v or more. 

The ultra pure silicon should 
find use in radio and television 
equipment; in industrial controls; 
and in automobiles for a.c., igni- 
tion and fuel control systems. 

The material is the result of a 
new silicon making process devel- 
oped by Siemens & Halske and 
Siemens-Schuchert in Germany. 
The work of these two companies 
was supplemented by certain re- 
search contributions made by 
Westinghouse. 


Evaluating Tests for 
Plastics Assemblies 


If design engineers are to accep! 
plastics as engineering materials, 
the mechanical properties of thes¢ 
materials must be known not only 
under normal conditions of wus¢ 
but also under unusual envirol- 
mental conditions. This is the 
opinion of R. A. McCarthy, Mor 
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vam huffel 
roller die, cold formed 


metal shapes 
and tubing 


simplify design, 
increase production, 


reduce cost! 


for a variety OR ae 
industrial applications ~~ 


eek Jai} 


as 


Look at the variety and versatility 
of these shapes, then take a closer 
look at your product. Maybe it 
could be made faster, better and at 
a lower cost with Van Huffel shapes 

. roller die, cold formed to any 
lengths from a wide variety of 
metals: hot or cold rolled steel, 
stainless steel, high strength steels, 
coated steels, copper, brass, alumi- 
num, etc., from coiled strip 42” to 
33” wide; in gauges from .003 to 
.312; from forming dies designed 
and built in our own plant. Con- 
sider, too, the advantages of using 
Van Huffel’s complete fabricating 
services which include notching, 
bending, punching, tapering, flang- 
ing, beading, etc. 

















van huffel tube corporation +> warren: chio 
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DUAL ACCEPTANCE 





*PERM-A-CLOR is the registered trademark ot 


The, 
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santo Chemical Co., who spoke op, 
the development of performance 
tests for finished plastics goods a 
the 1957 Technical Conference of 
the Society of Plastics Engineers 

Mr. McCarthy points out tha; 
designers of plastics products 
must rely on mechanical property 
values taken from testing finished 
plastics parts. He says they 
values are unreliable for two rea. 
sons: 1) finished plastics goods 
do not lend themselves to conven. 
tional ASTM testing methods, and 
2) the wide variety of plastics 
shapes available necessitates the 
use of extremely versatile testing 
methods. 

Compared with other materials, 
plastics act differently when they 
are assembled into a part. The 
mechanical properties of molded 
plastics parts are greatly affected 
by such fabricating techniques as 
welding, nailing and bolting. On 
the other hand, the mechanical 
properties of a steel or a wooden 
beam remain relatively constant 
when introduced as a component 
in an assembly. 

Drop tests 

There are only a few tests gen- 
erally used to evaluate finished 
plastics products. One is a drop 
test used to simulate breakage of 
plastics parts in shipment and use. 
To meet the need for better tests, 
research groups are experiment- 
ing with a wide variety of tests. 
Mr. McCarthy says that the most 
successful work at Monsanto has 
been with ball drop and dart drop 
tests. 

The ball drop test consists of 
dropping a steel ball from vary- 
ing heights on plastics goods. The 
end point is reached when visible 
cracks appear in the plastics part. 
This test is a usable tool for esti- 
mating impact resistance of plas- 
tics door liners, radio cabinets and 
containers. Stress values result- 
ing from the test are approxi: 
mately the same as values ob- 
tained from Izod impact tests 0! 
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@ When progressive production people at General 
Railway Signal Company installed a 200 kw, 3000 
cycle TOCCO machine, they were able to eliminate 
7 slot-type oil-fired furnaces and produce better forg- 
ings than ever before—at substantially lower costs. 


Cost Down— Fuel costs have been reduced from $15.26 
to $1.60 per hour with TOCCO. Expensive furnace lining 
maintenance has been eliminated, and straightening 
and reheating operations formerly required are no 
longer necessary. 


With oil-fired furnaces all steam hammer operators 
needed helpers. With TOCCO most of these helper 
Operations have been eliminated. 


TOCCO’s fast, automatic operation produces almost 
no scale and achieves uniform temperatures through- 
out the entire cross section—improving the quality of 
the forgings and providing increases of up to 40% in 
the life of the forging dies. 


Overall production costs in the forge shop at G.R.S. 
have been reduced an impressive 35%! 


Flexibility— Production runs at G.R.S. range from a 
low of 15 pieces to a high of over 50,000. Parts from 
14 pound to over 25 pounds are heated, merely by 
changing inductor coils and power control settings. 


200 Ditlerent Parts 
Heated for Korging- 


Better, Faster and at Much Lower Cost 


For more information, turn to Reader Service card, circle No. 477 








j 
| 
Better Working Conditions —TOCCO makes the 
forge shop a better place to work by doing away with 
noise, dust, dirt, smoke and radiant heat and gases 
produced by old fashioned furnaces. 
If you’re looking for a way to produce similar results 


in your plant, it will pay you to consult a TOCCO 
Engineer. 





Mail Coupon Today—NEW FREE Bulletin 
The Ohio Crankshaft Co. * Dept. T-10 Cleveland 5, Ohio 


Please send copy of “Typical Results of TOCCO Induction Heating 
for Forming and Forging”. 
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plastics products. The major aq 
vantage of the test is that th, 
direction of fracture is not ¢o) 
trolled as it is in Izod impa 
tests. At present, efforts are being tri 





made to correlate ball drop tes Ay 
values with ASTM impact tes Qy 
| values. st 
| The dart drop test, used t nit 
| evaluate the toughness of poly- 001 
ethylene films, is essentially the as 
that a dart is used instead of a cle 


steel ball. This test is used to hi 
study the effects of handling, sp 
printing and storage on polyethy- sit 
| lene film. th 
| Mr. McCarthy concludes that va 
design engineers should make use SI 
of values obtained from finished ed 


same as the ball drop test excep} 
} 





goods testing in order to develop in 
a “feel” for plastics. He cautions th 
that designers should never design ev 
a plastics product with the view- de 
point that plastics act like in- ed 


ferior metals. 











| Plated Metal Strip ‘ 
| Has Uniform Finish 





A new plated metal strip is be- 

| ing used as a substitute material 

CAMERA MANUFACTURERS CHOOSE ROYALITE for pure nickel in the fabrication 
G 
a 


...and produce cases of functional beauty of electronic parts that are to be 


U. S. Royalite has been tried and proven for years in Revere Camera’s top 

; line of projectors. And now, Revere has introduced a moderately priced 
line strikingly styled with a Royalite case—the Wollensak as pictured 
here with a Revere executive. Revere’s engineers have found—as have 
many imaginative camera designers—that this tough thermoplastic sheet 
forms easily to any shape in sharp detail—on low-cost tooling. Beautiful 
colors and textures are built in permanently. 

Versatile U. S. Royalite (the industry’s standard for A.B.S.* plastics) is 
now being used in thousands of different applications—from refrigerator 
paneling to football helmets! Find out how 
the functional beauty of U.S. Royalite 
can benefit your product. Write for in- 
formation. acrylonitrile, hatadiene and styrene 


US. Royalite 3 








cs co << 


NITRILE THERMOPLASTIC SHEET 





a 





oe 








Un i te d 5 fates Ru G b er Business machine part is 4 


5638 NORTH PULASKI ROAD, CHICAGO, 39, ILL. of Sylvania’s plated metal strip. 
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expose’ to high temperatures. 
The plated strip is the result of 
, new concept in metal strip plat- 
ing developed by Sylvania Elec- 
tric Products, Inc., 12 Second 
Ave, Warren, Pa. According to 
svlvania, carbon and _ stainless 
steels, brass, bronze, copper and 
nickel can be plated with such 
commonly used plating materials 
as nickel, silver, copper and tin. 
One of the outstanding features 
claimed for the new process is the 
high degree of uniformity of 
specified plating thickness from 
side to side. The company claims 
that the plating thickness will not 
vary more than + 2% on both 
sides of the strip. In addition, 
edge-to-edge uniformity of plat- 
ing thickness will not vary more 
than + 3% on each side. How- 
ever, because of the high current 
density characteristics encounter- 
ed at the edges of a strip during 
any plating operation, plating is 
heavy along the edges regardless 
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Gummed paper tape—Shown above 
are magnified glue fractures formed 
‘na new gummed paper tape de- 
veloped by Crown Zellerbach Corp., 
343 Sansome St., San Francisco 19, 
Calif. The tape has a glue film 
that is diagonally broken to form 
thousands of microscopic channels to 
speed water flow and make the tape 
more pliable. According to the pro- 
ducer, the tape does not curl and can 
be molded like wet cloth. 











































For strength and light weight..; 


specify Hackney seamless shells 


This family of hydraulic accumulator shells illustrates two of the 
outstanding advantages which are yours to command when you 
specify Hackney seamless deep drawn shapes and shells. Strength 
to resist pulsations and hydraulic pressures. Light weight to reduce 
heft of the completed assembly. 


Formed from a single sheet of metal, Hackney seamless shells 
can often replace heavy forged, cast or welded-pipe parts in hy- 
draulic or pneumatic equipment. They’re favorites, too, for designers 
of equipment for air conditioning, refrigeration, food or chemical 
processing. Streamlined shapes improve product appearance, and 
often result in lower unit costs. 


Shapes may be cylindrical, spherical, conical or tapered—in a 
great variety of sizes and metals. Send us a sketch, and our engineers 
will gladly work out the details that meet your requirements. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1442 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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IBM relies on 
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RANSBURG 


NO. 2 
PROCESS 
Electrostatic 


Spray Painting 


to get the excellent 


and uniform high quality wrinkle finish on all 


Both prime and finish coats are uniformly applied to 
IBM Electric Typewriter cases as they rotate around 
the floor-mounted Ransburg No. 2 Process reciprocating 
disks. Automatic Electro-Spray provides three times as 
many pieces per gallon as by former hand spray. 


IBM’s strict quality standards are easily 


maintained with Ransburg No. 2 Process in the 


TYPEWRITERS 








painting of Electric Typewriter parts. Rejects by 


the former hand spray method used to run as high 


as 30% on some parts. Now, with automatic 


Electro-Spray, rejects for all reasons are 


only 3% to 5%. 


Three Times as Many Pieces per Gallon! 


Along with increased production, paint mileage 
P 


is stepped up, and they get three times as many 


pieces per gallon as by the former hand spray 


method. That’s because efficiency of the Ransburg 


| 
No. 2 Process Reciprocating Disk puts the paint | 


where it’s supposed to go. . 


. on the parts. 


Want to know how Ransburg Electro-Spray 


can improve the quality of your painted products 


.. . and at the same time, cut your paint and 
labor costs? At no obligation to you, we will 
make complete laboratory tests with your 
products to prove the advantages and cost saving 
benefits which can be yours with Ransburg 


No. 2 Process. Write or call. 


Kitab HECTRO-COATING CORP. _prammeey 


Indianapolis 7, Indiana 
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of the process; therefor, har 
10-in. wide plated stri; 
duced, only the center 91 


face 






can be expected to hol 
plating tolerance of + 3% op fed 
one side. | 
Applications 

The plated metal strip is reco 
mended for use in business mp. 
chines and in electrical and elec. 
tronic devices. In addition, th 
company says that the plated strip 
can eliminate the need for plating 
formed metal parts. This should 
permit the use of assembly tech. 
niques that were previously im. 
possible because of the need for 
plating formed parts after fabri. 
cation. 

The metal strip, usually sup 
plied in widths from % to 3 in. 
can be produced with a plating 
thickness as high as 0.005 in. per 
side. Also, the strip can be ob- 
tained with a 0.002 in. thick coat- 
ing on one side and a 0.001 in 
thick coating on the other side. 


n 


Cork Composition Has 
Good Compression 


A flexible cork composition de- 
veloped by Armstrong Cork Co. 
Lancaster, Pa., is said to compress 
as much as needed to support 
various weight loads and return 
to its original state smoothly and 





















Gaskets and other products can 
made with cork composition. 
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LINED WITH ALUNDUM 33-I 
CASTABLE, this furnace has 
been used for almost a year as 
a periodic furnace for high- 
temperature laboratory test 
work. During this time the door 
was opened and closed over a 
thousand times with the furnace 
ot temperature. Even after this 
rugged service, the ALUNDUM 
Castable lining shows hardly 
any signs of wear. 


LINED WITH A COMPETITIVE 
HIGH GRADE INSULATING 
BRICK, this similar furnace was 
used in the same service for an 
equal length of time. Under 
equally severe thermal shock 
conditions the lining cracked and 
spalled and this furnace must be 
rebuilt, 


La 











You get higher temperature protection 
with ALUNDUM* castables 


Up to 3300” F! 





ALUNDUM 33-I Insulating Castable 
is made up primarily of countless tiny, 
pure aluminum oxide bubbles. Forming 
anetwork of air spaces it provides excel- 
lent insulation, even at the highest com- 
mercial temperatures. 


ALUNDUM 33-HD Heavy Duty Cast- 
able is chiefly composed of dense grains 
of pure aluminum oxide. It is recom- 
mended for forming dense monolithic 
surfaces in constructing many types of 
furnaces where high temperature condi- 
llons are more severe. 


Both ALUNDUM 33-I and 33-HD 
Castables protect at temperatures up 


to 3300° F and are very easy to mix and 
use. You can cast simple or complex 
shapes with them quickly and inex- 
pensively for many installations and re- 
place more expensive pre-fired shapes. 


See your Norton Representative for 
more facts on how these new Castables 
can provide long, trouble-free service 
that saves you time and money. Ask him 
for the folder Two New Norton Castables, 
or write for your free copy to Norton 
Company, Refractories Division, 351 
New Bond Street, Worcester 6, Mass. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 


Engineered... Ey ... Prescribed 


Gilaking better products «+ « 
to make your products better 








NORTON PRODUCTS: 
Refractories «* Abrasives 
Grinding Wheels « Grinding Machines 
BEHR-MANNING DIVISION PRODUCTS: 
Coated Abrasives * Sharpening Stones 

Behr-cat Tapes ma 
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Extruded Permagum beads 
seal voids under bottom 
breaker strip of refrigerator. 


o 
a 
Ss. 


- 


: Ps . a 


PSs 


refrigerators and freezers sealed 


with PRESSTITE PERMAGUMS*° 


stay drier and colder 


Where effective, permanent sealing is a factor, Presstite’s many 
types of Permagums may be perfectly cdapted to the need. They 
are used extensively, for example, in a wide range of refrig- 
erator applications. 





Permagums offer unusual and outstanding characteristics: 


® available in extruded beads or tapes and bulk. 


range from soft pastes for gun or knife application to very stiff 
mastics. 


non-oxidizing, non-drying, non-hygroscopic. 
non-corrosive to all metals. 

highly resistant to water and moisture vapor. 
low odor level. 

non-staining, can be painted immediately. 


unaffected by temperatures ranging as low as —30°F. to as high 
as 400°F. 


@ excellent adhesion and cohesion. 


Bulk Permagum thumbed into 
irregular gaps in freezer door. 










WRITE TODAY. Describe your sealing ap- 
plication and we will gladly send samples, 
data and prices. 





PRESSTITE 


A Division of AMERICAN-MARIETTA COMPANY 
3916 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 


For more information, turn to Reader Service card, circle No. 441 


208 ¢ MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 















IN MATERIALS 





PROPERTIES OF CUSHION CORK 


a 





Tensile Strength, psi 
Elongation, % 

Min Indentation (100 psi), % 
Min Recovery, % 
Compressive Modulus, psi 


20%. " 
60% 50 
Density 130 





evenly. The material is made with 
a new process that binds minute 
cork particles together with a 
synthetic resin binder under heat 
and pressure. 

Developed for use in gaskets 
the cork composition is said to 
have good resistance to water, 
mold growth, heat, cold and chem.- 
icals. 


Two Corrosion Tests 
Simulate Service Life 


Two accelerated corrosion tests 
for decorative plated coatings 
seem to overcome most of the 
faults associated with the stand- 
ard salt spray test. The tests, an 
acetic acid modified salt spray tes 
and the Corrodkote test, are the 
result of a research project spon- 
sored by the American Electro- 
platers’ Society. (For more infor- 
mation on accelerated corrosion 
tests, see MATERIALS & METHODS, 
Nov ’53, p 110.) 

The Society’s research project 
covered the following areas: 1) 
design and fabrication of test 
specimens; 2) study of environ- 
mental conditions that cause cor- 
rosion of the test specimens; 3) 
study of 25 different types of cor- 
rosion; 4) selection and refine: 
ment of accelerated test proce- 
dures; 5) specification detailing 
exact accelerated test procedure; 
and 6) calibration of test results 
to comply with industry specifica 
tions. 

Details of the two test proced- 
ures, written by W. L. Pinner, 
Houdaille Industries, Inc., wer 
presented by R. B. Saltonstall 
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And now... paper that finally defies mold 


Only Mosinee — with its specialized research and 
manufacturing facilities — could bring you a paper 
with lasting, built-in resistance to fungus growth. 
— NeverMold — the paper that finally defies mold — 
is ideal for scores of uses — packaging, structural 
fabrication, insulation, wherever protection against 
mildew or rot is desired. It’s especially valuable for 
products that are shipped or stored in humid or 
tropical climates or for applications dealing with 
direct soil contact. Remember the name — Never- CA a Ps CS 


Mold — one of many creative papers developed and ed after four-week soil to same test, disintegrated 
perfected by the mills of Mosinee. burial test. within one week. 


spon- 
lectro- 
infor- 


FIND OUT how NeverMold paper can 
serve you. Fill out and mail this coupon. 
tailing 
edure; 
results 


ecifica- TA hy [ a)i )A eo 
roced- 9 ) 


"inner, eX 7's) PAPER MILLS COMPANY 


were 


nstill |” —s MOSINEE, WISCONSIN 
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Cast steel component parts offer a 


wide range of performance 





advantages when they are 


AST BY LEBAN ON 


m.. performance from casting ACCURACY 
Cast by Lebanon for high speed 
printing presses, this intricate casting 
(shown as Cast) requires virtually no 
machining. Its dimensional accuracy 
permits completely efficient opera- 
tion in close tolerance with its 
mating parts. 


m.. performance from casting SURFACE 
This bottling cap guide requires a 
surface accuracy comparable to in- 
vestment castings. Cast by Lebanon 
in stainless steel, the part goes into 
operation with no expensive machin- 
ing. (Shown as cast.) 


s.. performance from casting INTRICACY 
Shredder rings for garbage disposal 
units substantially reproduce in cast 
steel the intricacy and accuracy of 
machined parts. Cast by Lebanon, 
these units are a major production 
item of the shell mold department. 


=. . performance from casting INTEGRITY 
This aircraft casting for a jet en- 
gine bearing housing was Cast by 
Lebanon in low carbon steel for 
great strength under fatigue stress. 
Surfaces and dimensions are so accu- 
rate as to require virtually no 
machining and compare favorably 
with those obtained by investment 
casting methods. 


AVAILABLE TO YOU: Consult our foundry engineers at the initial stage of 
your design project to best utilize the inherent advantages of CAST 
STEEL and to benefit from our many facilities and experience in proto- 
type work. 

oa, 






Write for our Design File M 


LEBANON STEEL FOUNDRY 


113 LEHMAN STREET 
LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Modified salt spray 

The acetic acid modification 
the salt 
similar to the standard salt spray 
test, the difference being that the 


spray test is somewhat 


standard salt spray solution ¢op. 
tains acetic acid. According to 
Mr. Saltonstall, the addition of 
acetic acid to the salt spray solu- 
tion results in a good reproduc. 
tion of the types of Corrosion 
that occur on copper-nickel-chro- 
mium plated parts in service. The 
neutral salt spray test failed to do 
this in Other 
modifications of the standard salt 
spray test, of equal or even 
greater importance’ than the 
chemical composition of the salt 
solution, are: type of equipment; 
method of conducting the test; 
statistical methods of sampling; 
and statistical analysis of test re- 
sults. 
Corrodkote test 

Mr. Saltonstall explains that th 
Corrodkote test is actually a con 
trolled adaptation of 
mental conditions to 
terior plated parts 
An example would be 


many instances. 


environ- 
which ex- 
are exposed 
in service. 
plated automobile parts that be- 
come coated with road slush while 
exposed to acids and other con- 
taminants present in the air. The 
plated parts, still covered with 
salt and acid-bearing slush, are 
stored in the presence of high 
humidity. Such a condition has 
been known to result in the rapid 
deterioration of decorative plated 
parts. This condition of slush and 
contaminated air is_ especially 
prevalent in northern industrial 
cities where large amounts of salt 
are used for melting ice and snow 
off the city streets. 

Basically, the corrosion test is 
a method in which plated surfaces 
are made wettable by rubbing 
them with an abrasive compound 
that contains certain — specific 
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AGO, CINCINNATI, CLEVELAND, DAYTON, DETROIT, GRAND RAPIDS, INDIANAPOLIS, LOS ANGELES, MILWAUKEE, i 
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Simple Design Changes Permit 
STANDARD RIVETS 


to Replace C ostly “‘Spectals”’ 


We produce a wide variety of special fasteners for our 
customers . . . but only when we have to! Only when a 
standard rivet just won't fit the application. We bring 
our experience, skill and engineering know-how to 
every job, large or small. It’s a challenge to see if 
we can’t modify designs to substitute an inexpensive 
“‘standard”’ rivet for a more costly “‘special’’. 


To improve product appearance and strength 
... to take full advantage of automatic assembly 
...to cut delivery time and production costs 


—get in touch with Milford first! 









MILFORD 


THE MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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chemicals in the form of a paste. 
The paste-coated part is then gyp- 
jected to high humidity under 
controlled conditions resulting jp 
an accelerated attack on the 
plated part. 

The abrasive paste is made up 
of kaolin, cupric nitrate, ferric 
chloride, ammonium chloride and 
water. According to the author 
the use of this mixture on plated 
parts under high humidity ¢op. 
ditions results in a type of corro. 
sion that exactly duplicates the 
type of corrosion occurring on 
plated parts in Detroit during the 
winter. 

Mr. Saltonstall says that it is 
still necessary to correlate test 
values obtained from both proced. 
ures with plating industry specifi- 
cations. 


New Process Checks 
Blistering of Steel 


A process to prevent hydrogen 
blistering of steel refinery equip- 
ment has been developed -by Shell 
Development Co., 50 West 50th 
St., New York City. Company of- 
ficials say the patented process 
works by injecting small amounts 
of air into steel refinery equip- 
ment. Ammonia is added to mair- 
tain proper alkalinity. 

According to Shell, hydrogen 
damage is a serious and costly 
problem, particularly in units pro- 
cessing catalytic cracking plant 
gases. The air injection process 
is used in refineries operated by 
Shell and other companies. 


Nonmagnetic Metal 


A special, nonmagnetic thermo- 
stat metal called Truflex $125 has 
been developed by Metals and Con- 
trols Corp., General Plate Div. 
Attleboro, Mass., for use in elec- 
trical instruments. According t0 
the producer, magnetic forces UP 
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The hook’s made of Hy-Tuf 
designed to take exactly this kind of beating 


In a split second, an arresting hook made of Crucible 
Hy-Tuf® stops a jet dead in its tracks. No other alloy can 
meet this particular aircraft’s needs so well. And Hy- 
Tuf does it because it was developed by Crucible speci- 
fically for aircraft landing gear, hooks, and other such 
tough applications. Hy-Tuf is covered by AMS-6418B 
and MILS-7108. 

Now other fields are benefiting from Hy-Tuf’s tensile 
strength of over 230,000 psi. By taking advantage of its 
high strength and high toughness, cross section can be 
reduced to save weight. This means savings on a variety 
of applications from heavy-earth-moving equipment to 
power tools .. . power-driven garden tools ... and all 


first name in special purpose steels 


Crucible Steel Company of America 













































Navy A3D, largest carrier based jet aircraft 






















types of portable motors where a high strength-weight 
ratio is important. 


Furthermore, special tools and shafts are logical 
applications for Hy-Tuf when weight and cross-sectional 
dimensions must be limited. Where such limitations do 
not permit sufficient fillet or radius for standard alloys, 
a higher impact and less notch sensitive alloy, such as 
Hy-Tuf, is needed. 


Ask for data about Hy-Tuf or other ultra high 
strength steels which may meet your needs more closely. 


Write to Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 




















Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint. On quantity orders, 
discounts are offered. To obtain your copies, indicate in the handy 
coupon below the Manuals you want. Orders will be filled as long 
as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00 per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


VY Quantity 

....Wrought Phosphor Bronzes 
... Carbon and Low Alloy Stee! Castings 
....Carburizing of Steels 
....Malleable lron Castings as 
.... Surface atl of Yreels and lrons ....Electroplated Coatings 
.... Selecting Metal ene Methods ....Materials for Nuclear Power Reactors— 
.... Engineering Cop PRICE 50c 

... High-Strength, Lom Alloy Steels ....Materials for Electrical Contacts 
....Mechanical Properties and Tests ....Gray lron Castings 
....Nuclear Radiation ....How to Select oad Specify Glass 
....Close Tolerance Castings ....Nickel Silvers 
....Clad end Precoated Metals ....Hard Coatings and Surfaces 
....Wrought Non-Leaded Brasses .... Selecting Plastics Laminates 
....Silicones—Properties & Uses .... Hot Forged Parts 
.... Short Run Press Formed Parts .... Solid Electrical Insulation Materials 
.... Finishes for Plastics ....Fluorocarbon Plastics 
....How to Select a Wrought Steel ....Magnesium and Its Alloys 
.... Impact Extruded Parts ....Conversion Coatings for Metals 
....Finishes for Metal Products .... Synthetic Rubbers 

..Nodular or Ductile Cast Irons .. Titanium and Its Alloys 


VY Quantity 
... Industrial Textile Fibers 
_... Wrought Aluminum Alloys 
....Pressure Sensitive Tapes 
..Foam Plastics 


it .Corrosion ....Materials for Gears 
D2 ee ort ee ge) oe ei leek ensea beers eed PDD Li ovecsschabeaidevdues eds 
—-- PPP rererrrr errr Tr TTTTTTITTTTITTri titre er reer rire TT Tir irri Tr irr rite Tritt 
te ee Peace we ea Pe eel se ub als dh aU ek ow es ib us bbs bbw dams sbcs0s ckepadaavEneebeoese 
Sahn haves cctpvansdaeMebababedasseedocccdsccnddcveseeocvencies BD dacacddcscdwessiddedsvascede 


Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
issue. Upon receipt of your invoice, I will pay 
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$4.00 for a year’s supply. 
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to 250 oersteds fail to move tp, 
regular thermostat meta) 
elements are said to be great}, 
influenced by magnetic fields that 
exist in electrical instruments 
The company claims that with ys, 
of Truflex $125 thermostat meta] 
the influence of magnetic fields 
can be eliminated in electrical] jp. 
struments. 





New Developments 
in Ceramic Materials 


Roller bearings, pistons and cyl- 
inders, electrical insulation, 
acid pump plungers, core materi- 
als and aircraft radomes are but 
a few of the many new and inter- 
esting areas where ceramic ma- 
terials are being used. 

The properties of some ceramic 
materials, especially inflexibility, 
extreme abrasion resistance and 
high strength, make the use of 
ceramic tools ideal for high speed 
machining of metals to close d 
mensional tolerances. Actual case 
histories show reductions in ma- 
chining costs ranging from 50 t 
80%. 

Reviewing technical 
ments in the field of ceramic and 
refractory materials at the 1957 
Design Engineering Conference, 
John H. Koenig, director, and Ed- 
ward J. Smoke, professor, School 
of Ceramics, Rutgers University, 
pointed out that a great deal oi 
progress has been made in devel: 
oping new and better ceramic ma- 
terials, refractories and refractory 
coatings, cermets and glasses for 
a number of military, industrial 
and commercial applications. The 
conference, which ran concurrently 
with the Design Engineering 
Show, was sponsored by the 
American Society of Mechanical 
Engineers. 

Ceramic developments 

Roller bearings—Much progress 
has been made in developing cel 
amics for use in the tool, aircralt, 
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develop- 











































Save Time, Maintenance and Money 
In Your Metal-Melting... 


_. | Specify Norton Refractory Cements 


meta] 
reatly 
iS that 
ments 





FOR FERROUS METAL-MELTING | 



































































































ith use ae ie Norton cement recommended 
meta] type of metals use of how 
fie ‘a equipment melted cement number maturing temperature applied 
lids ee 
cal in- lining RA 1307 1150°C 2100°F rammed 
indirect alloy iron and - 
orc steels patching RA 1307 11350°C 2100°F rammed 
RA 1162 1000°C 1850°F rammed 
troweling around RA 1162 1000°C 1850°F trowled 
electrodes 
direct alloy steel and 
arc malleable iron lining roof and RA 1307 1150°C 2100°F rammed 
is around electrodes 
| lining RM 1170 1150°C 2100°F | Tammed 
nd cyl- (dry) 
lation, ‘ 
nateri- high stainless steel and patching large RM 1152 1200 °C 2200 F rammed 
frequency refractory alloys furnaces 
re but induction 
| inter- ° ° 
: patching small RM 1992 1100°C 2000 F troweled 
I¢ ma- furnaces or rammed 
eramic ladles iron and steel lining RA 1307 1150°C 2100°F rammed 
re and FOR NONFERROUS METAL-MELTING | 
use Ol 
' _— low Al, Te, Si bronzes lining RM 1140 1250°C 2300°F rammed 
OSe dl- frequency 
al case induction general purposes lining RA 1307 1150°C 2100°F rammed 
in Ma- indirect brasses and bronzes lining and patching RA 1307 1150°C 2100°F rammed 
1 50 t arc 
crucible - 
evelop- melting brasses and bronzes lining and patching RC 1188 1100°C 2000°F rammed 
lic and furnaces 
» 1957 
e 190% reverberatory : 
erence, furnaces A brasses and bronzes lining and patching RC 1188 1100°C 2000 F rammed 
nd Ed- 
School Cement not in contact with metal; used in combustion chamber. A Cement in contact with metal. 
ersity, i Eee 
leal of 
devel: ) sas 
a a Norton ALUNDUM®* fused alumina (RA), CRYSTOLON® silicon car- NO KK TO N 
kor bide (RC) and MaGnorirEe* fused magnesia (RM) cements are 
es for stable and very refractory. Carefully blended to assure proper grain 
ustrial size distribution, they are excellent for the ) REFRA 2 T O RIE S 
s. The widest range of operations. 
rrently For complete facts as to the nature and Norton Engineered. aa R ... Prescribed 
eering selection of these engineered and prescribed Py 
y the Norton R’s, contact your Norton Represent- a Gdlaking better Products . ++ 
nanical ative. He’ll supply you with the booklet Norton Poe fs fo make your products better 
Refractory Cements. Or write for your free copy ~~ NORTON PRODUCTS: Refractories © Abrasives 
to Nort ’ DAN . Sam TESS. eae Grinding Wheels + Grinding Machines 
ress or 7 wisi Comr asa Refractories Division, ; ed i BEHR-MANNING DIVISION PRODUCTS: Coated Abrasive 
ogress 350 New Bond Street, Worcester 6, Mass. Sharpening Stones * Behr-cat Tapes 
g cer: "Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries ; 
reratt, 
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How M7 Extrusioneering 


AND SKILLFUL DESIGNING SOLVED 
NEW PRODUCT PROBLEM 

















PE 5-POINT SERVICE 


1.. 5,000 STANDARD SHAPES 
WITHOUT DIE CHARGE—Mill- 
run service on a wide variety 
of rods, bars, tubing, and shapes 
suitable for application in 
many fields. 


2. SPECIAL SHAPES—experi- 
enced engineering, design, and 
die service to help you avoid 
costly fabricating and assem- 
bling problems. 


3. NON-COMPETITIVE MILL 
SERVICE—devoted exclusively 
to producing aluminum ex- 
trusions only. We do not fabri- 
cate or manufacture other 
products. 


4. COMPLETE FACILITIES—die 
making, billet casting, various 
size extrusion presses for 
efficient production, scientific 
quality controls, and standard 
finishing operations. 


5. PROMPT PERSONALIZED 
SERVICE—trained personnel to 
handle your inquiry and follow 
through on your order. 













Extrusioneering resulted in a 22” 
x 24%” x 31” shipping carton for 
this attractive 23%” x 32” x 5” 
dog bed. Aluminum frame re- 
duced the total shipping weight 
to three pounds, cutting shipping 
costs 38%. Diagram illustrates 
simplicity of assembly. 


NEW ALUMINUM EXTRUSIONS CUT WEIGHT, 
SIMPLIFY ASSEMBLY FOR NEW DOG BED 


Here is another example of how PE Extrusion- 
eering has helped make possible the profitable 
production of a new product—this time for 
Proven Products, Evanston, Illinois, well-known 
manufacturer of advertising specialties. Original 
projected costs made the attractive new dog bed 
impractical. PE Extrusioneering was called into 
action and special new extruded shapes were 
developed to meet product requirements. 


The new aluminum extrusion resulted in several 
direct benefits over the original steel frame: (a) 
elimination of treating and painting expense to 
resist corrosion; (b) simplified assembly which 
resulted in a more compact package; (c) re- 
duced weight, and a 38% reduction in shipping 
costs; (d) a more attractive finished appearance. 


Perhaps you can benefit from Extrusioneering, 
also. Ask for a PE engineer to work with you 
to help solve problems on your new or revised 
designs. 





WAL YL. 


Structural Architectural Furniture Trims 














WRITE FOR FREE CASE STUDIES 
New bulletins, ‘PE Extrusioneering News,” illustrate 
cost-cutting solutions to various design problems, 
give helpful technical and fabricating data. 


PRECISION EXTRUSIONS, INC. 


727 E. GREEN AVENUE e 
Phone: POrter 6-0098, * 


Chicagoland’ Dees} Most Experienced Aluminum Extruder 


BENSENVILLE, ILL. 
(Chicago) TUxedo 9-1701 


For more information, turn to Reader Service card, circle No. 539 
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electrical and electronic industries 


For instance, complete roller bear. 
ing assemblies, including rollers 
and racers, have been made of 
high alumina ceramic materials, 


The bearings can be machined to 
very close dimensional tolerances. 
Also, they require no lubrication, 
since the coefficient of friction of 
alumina on alumina is very low. 
Another use for alumina ceramics 
is in pumps for handling abrasive 
and corrosive materials. 

Permanent magnets —A new. 
high energy type, permanent cer- 
amic magnet that is 3% times 
stronger than conventional cer- 
amic magnets has been developed. 
The authors also mentioned the 
development of a soft ceramic 
magnet that can be used to 1000 
mc; conventional ceramic magnets 
of this type can be used only to 
100 me. 

Sandwich constructions—Several 
types of ceramic honeycomb sand- 
wich construction that can with- 
stand temperatures up to 3000 
F have been developed. These 
constructions have compressive 
strength values as high as 30,000 
psi. Another sandwich construc- 
tion, reportedly used in a new 
high speed jet, uses fiberglass as a 
honeycomb material between two 
layers of metal. This construction 
is said to have excellent resistance 
to buckling under high tempera- 
tures and pressures. 

Glass developments 

Koenig and Smoke outlined 4 
number of new and improved ma- 
trials, processes and treatments 
that are currently being evaluated 
in the glass industry. Some of the 
new and improved glass products 
the authors discussed were photo- 
sensitive and devitrified glass: 
glass fibers; glass dispersions ; 0P- 
tical glass; and glass flakes. 

Fiber insulation—Glass fibers 
are finding increased use as insu- 
lation for household appliances, ait 
conditioners, pipes and noise Ccon- 
trol products. They are also be 
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Expand lines...with 


| ; The many desirable properties of GREX make possible *K 
wa countless new applications and product improve- 
ments. Now you can better keep pace with the ever 


growing market for high quality plastics and show shapes and fine detail and produces a colorful, high- 
steadily rising sales and profit curves. gloss brilliance that lasts. 

GREX is a high density polyethylene with superior Plan a new line? Wish to upgrade a present line? 
impact and tensile strength. It has exceptionally Want to diversify? Investigate GREX! For full de- 
high heat distortion temperature .. . won’t buckle tails, complete and mail the coupon. 
when sterilized. And you can freeze it with no danger 

ducts of brittleness. GREX resists acids . . . virtually stops 
hoto- moisture vapor transmission . . . makes efficient 
lass; electrical insulation. GREX takes and holds intricate 


. op- * TRADEMARK FOR W. R. GRACE @ CO.’S POLYOLEFINS 
, 


w.R. GRACE & co. 


POLYMER CHEMICALS 
DIVISION 


Plant \ AR . Offices 
Baton Rouge, La. wey ' Clifton, N. uJ. 


W. R. GRACE & CO., POLYMER CHEMICALS DIVISION, 
Dept. MDE 1057, 225 Allwood Road, Clifton, New Jersey 


Please send more information about GREXx high density 
polyethylene. I am interested in these uses: .........++- 


For more information, turn to Reader Service card, circle No. 514 
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Better than cork. Parker sealed-cell- 
rubber floats are lighter than cork 
and can be used in higher tempera- 
tures. They need no protective coat, 
yet are resistant to fungus and won’t 
become waterlogged, thus maintain- 
ing stable weight and volume. 


Better than metal. Parker sealed- 
cell-rubber floats can’t rust or cor- 
rode, won’t fail from vibrations or 
punctures. 


Can be machined. Parker floats can 


be drilled or machined to your spec- 
ifications. 
























Why Parker floats are better 
than Cork or Metal 


Where can you use them? Parker 
floats are used in all types of aviation 
and jet fuels, oil, water, and many 
other liquids. They can be molded to 
your particular needs in a variety of 
shapes and sizes, with or without 
metal arm. Try them and see for 
yourself that they are better than cork 
or metal floats. Developed by the mak- 
ers of widely used Parker O-rings. 


Write today for information about 
Parker sealed-cell-rubber floats and 
molded parts. Catalogs 5810 and 5870. 


RUBBER PRODUCTS DIVISION, Section 524-W 
The Parker Appliance Company 
1538 South Eastern Ave., Los Angeles, Cal. 
17325 Euclid Ave., Cleveland 12, Ohio 


IN MATERI ATE 
N = 


ing considered as additives fo) 
paper. It seems that the adgqj 
tion of relatively small amounts os 
glass fiber to pulp improves 
mensional stability of the pape 
without detracting from othe 
physical properties. Glass fibey 
additives also make paper faste 
drying and reduce its machin 
width shrinkage. Optical glass 
fibers are being tested as dosj- 
meters for use in cancer research. 

Flake reinforcement — Plastics 
laminates made with glass flakes 
and epoxy resins have flexural] 
strengths as high as 55,000 psi 
Electrical grade plastics molding 
compounds show considerable in- 
crease in dielectric fatigue resis. 
tance when glass flakes are used 
as a filler. Glass flake-reinforced 
polyethylene has good cut resis- 


ae 
1; 
ul 


tance and less tendency toward 
stress cracking than reinforced 
polyethlyene. Papers made with 
high percentages of glass flakes 
have excellent dielectric strength 
prior to impregnation. (For mor 
information on glass flake rein- 
forcing agents see MATERIALS IN 
DESIGN ENGINEERING, Aug ’57, p 
160.) 
Refractory developments 
Furnace liners—A new melt 
cast refractory product that has 
good corrosion and heat resistance 
is made by electrically melting 
magnesite and chromium ore at a 





Ceramic bar (background) with- 





stands temperature as high as 1400 F 
whereas copper bar (foregrovnt) 
sags at this temperature. 


Hydraulic and fluid 
system components 










Pa rker 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


MADE 
IMPORTANT ENGINEERING ASPECTS 
fibe 
laste) 
ching 
: OF POLYSTYRENE 
dosi- 
search, 
lastics 
flakes 
“yan RIGIDITY 1S NOT ALWAYS BEST INDICATION OF PLASTIC PRODUCT STRENGTH 
DS] 
olding : . 
a in Great care must be taken when design- concentrate stresses. part he can usually place the require- 
ing a molded plastic part to avoid a ments of maximum strength across 
resis. stress concentrations. The part must hermally induced stresses caused by the direction of orientation. 
* used be designed so as to distribute energy differential cooling of the part can be ee ae —_— 
forced absorption over as much of the area reduced by proper design. \s a part Dow I lastics fechnical Service Engi- 
résia. of the part as possible. Designers with an extreme difference in sectional neers have also investigated various 


oward 


often place a reinforcing rib to add 
stiffness and the result is an area of 





thickness cools after fabrication, the 
thinner section cools more rapidly. 






factors affecting the physical proper- 
ties of polystyrene such as aging, 


forced concenttated stress which causes.the Subsequent cooling and shrinkage of temperature and environmental 
with part to fail after a short period under the thick section will cause a sufficient effects, chemical resistance, dimen- 
flakes load. amount of bending in the already sional stability and many others. Phis 
ength iy ae abe. * he hardened thin section to introduce 1S but one of a S€TIES of continuing 
Dow Plastics Technical Service Engi- tensile stresses which cause crazing Plastiatrics studies covering every 
mor‘ neers have made a detailed study of under small loads. ) phase of plastics formulation, design, 
rein- ihe many important engineering as- molding and finishing. For your copy 
LS IN pects of molded polystyrene. Greater Orientation stresses caused by forced of the paper entitled, “Engineering 
57, p ver-all strength can often be attained molecular alignment can be controlled Aspects of Polystyrene’, write THE 
m simply by molding a thicker part, to some extent by the design engineer. DOW CHEMICAL COMPANY, Midland, 
rather than by adding ribs which may By considering the fabrication of the Mich. Plastics Sales Dept., 1546P. 
melt aah = — 
t has 
me AMERICA’S FIRST FAMILY OF HIGH CHAIR TRAY DESIGN PROBLEM 
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POLYSTYRENES 


GENERAL PURPOSE 
STYRON® 666 
STYRON 666M (Easy Flow) 
STYRON 665 (Extrusion) 
STYRON 689 (Easy Flow) 


HIGH IMPACT 

STYRON 475 

STYRON 475M (Easy Flow) 
STYRON 777 (Medium Impact) 
STYRON 440 (Heat Resistant) 
STYRON 480 (Extra-High Impact) 


HEAT RESISTANT 
STYRON 683 









AREAS OF HIGH 
STRESS CONCEN- 


J 
{ / TRATION 
| \_-Ry 
i > BS 
b--j- 


STRESS MORE 


___/___ EVENLY DISTRI- 
BUTED OVER 
WIDER AREA 


NO RIBS 


—— 























High chair tray shown above, left, is an example of what happened when the design was too rigid. Ribs 
were used extensively as shown. When the tray was dropped on its edge, the force of impact was con- 
centrated between two ribs and the rim broke. When tray was molded without ribs, above, right, the 
force of impact was spread, the deflection less, and the rim did not break. 


STYRON 700 
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WHERE CAN YOU USE 
CERAMIC MAGNETS? 


The remarkable permanence of Stackpole Ceramagnet Permanent 
Magnets is, of course, a main reason for their use. (Ceramic ma g- 
nets have the highest coercive force o f any commercially used mag- 
net materials!) There are, however, many other reasons of almost 
equal importance as outlined in the following table. 











APPLICATIONS CERAMAGNET ADVANTAGES 
MECHANICAL (Holding) EXT | 
Such as LATCHES, DOOR CLOSERS, Maximum permanency . . . Availability because of non-criti- | 
cal materials . . . Can be magnetized before or after assem- 
TOYS, NOVELTIES, COUPLINGS, CON- bly .... Keepers or pole pieces not needed. . . Full energy 
VEYORS, SEALS, HOLDING ASSEM- usable without auxiliary leakage gaps . .. Maximum economy 
in large sizes or odd shapes . . . Inert to most chemicals 
BLIES AND FIXTURES, and others. and gases . . . Provides greater pull from a distance. 
MECHANICAL (Dynamic) & PM FIELDS Py By 
 . 
Such as MAGNETIC DRIVES, RELAYS, High coercive force . . . May have up to 8 poles on a face 
' ‘ (avoids need for costly unusual shapes) . . . Stronger, more 
O-C MOTOR FIELDS, ROTORS, MAG permanent driving torques .. . Lighter weight . . . Permit 
NETOS, SMALL GENERATORS, PHONO use of shorter, more favorable shapes . . . Magnetizing be- 
’ fore assembly eliminates complicated fixtures . . . No per 
ree UPS, nana BREAKERS . . . and manent energy loss from air gap changes . . . Can be used 
similar equipment. in strong magnetic fields . . . Low cost in odd shapes. 
ELECTRONIC and POLARIZING YOND 
Such as MAGNETIC FOCUSSING OR Maximum coercive force . . . Almost infinite electrical re 
DEFLECTION OF CATHODE BEAM TUBES al , Highly resistant to demagnetization by driving 
ir egligible eddy current losses . . . Less heating 
. + HIGH FREQUENCY ALTERNATORS . . ... Unaffected by strong magnetic fields . . . Easily designed 
ION TRAPS . . SONAR DEVICES . . for simplified holding fixtures . . . Often practical in more 
TRANSDUCERS . . LOUDSPEAKERS, etc. favorable shapes for equipment design improvement. 
MISCELLANEOUS Lp 
Such as LIGHTNING ARRESTERS, ARC : sc woe . . Do not cause unwanted current paths 
: ______wWhen placed close to circuit-interrupting equipment... . 
SNUFFERS, eaendumaesn SENSITIVE Simplify equipment design . . . Linear energy variation and 
DEVICES, and other equipment. retrace with temperature increase and decrease. 








WRITE for Ceramagnet : STACKPOLE CARBON COMPANY, St. Marys, Pa. 
Bulletin RC-11A. - é Ne. 








THE PERMANENT MAGNETS 





THAT ARE REALLY PERMANENT 
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temperature of 4300 F. [he 
molten refractory is then poured 
into molds of shape and size gyjt. 
able for later use in lining fyy. 
naces. According to the authors 
the new refractory should give 
steel operators greater produc. 
tivity per fur:.°e and lower fyr. 
nace maintenance costs. 

High temperature castable re. 
fractories are also being used as 
roofs for electric are furnaces. 
According to the authors, there js 
now commercially available a cast- 
able refractory that withstands 
temperatures of 3200 F, resulting 
in better operating efficiency. 

Firebrick—tThere has been in- 
creasing use of insulating fire. 
brick in the construction of kilns 
Such kilns are periodically heated 
and cooled, and the light weight 
and low heat storage of insulating 
firebrick reduces the amount of 
heat absorbed by the kiln during 
firing. Savings of 15 to 30% in 
fuel consumption have been re- 
ported. 

Another high temperature re- 
fractory is made of fused alumina 
bubbles. To demonstrate the ef 
fectiveness of this type refractory 
as a heat insulator, a conventional 
size brick made of the material 
was cemented to a 14-in. steel 
plate and heatca with an acety- 
lene torch. A person’s hand was 
held to the brick while the torch 
was being applied. Althvugh the 
steel plate melted, there was no 
discomfort to the person holding 
the brick. This type material is 
supplied as a castable by several 
companies and can be formed into 
the desired shape on the job. 

Abrasion resistance and stability 
of phosphate type refractories is 
greatly increased when chemical 
binders are added to the mix. 
These materials are showing par- 
ticular promise for use as linings 
in furnaces operating at tempera- 
tures up to 2000 F. 

Cermet developments 

A new cermet produced from 

silicon carbide and molybdenum 
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As a major producer of NACCONATES ® (Diisocyanates), 
an essential basic material in all urethane formulations, 
NATIONAL ANILINE offers this practical assistance: 


to producers of urethanes. 


s, 





Comprehensive product data in a series of fact-filled Technical 
Bulletins on NACCONATES. 





hy ». 


. 
4 


re 

AS, 
‘ 
ee 


Starting formulations for various forms of urethanes in prin- 


BS: 




























oy ” cipal end-uses based on the latest information developed by 
aa ae ARS our Buffalo Research and Engineering Center. 

. ’ wr: 
tional i Assured large-scale supply of a complete line of NACCO- 
some Rey NATES from our new, multimillion-dollar plant at Mounds- 

stee \as : 7 

ville, W. Va. 
acety- Pea 
1 was fo users of urethanes .. 
torch : , 
h the Data on the properties and uses of various urethane formula- 
on ino tions and current information on new applications. 
iiding Up-to-the-minute information on where to buy rigid and 
ial r flexible foams, coatings and other urethanes. 
vera 
d into User or maker, we invite you to make use of this across-the- 
boards help. A letter briefly outlining your particular interests 
bility will enable us to supply pertinent information promptly. 
7 “ National Aniline does not make urethanes but is a major producer of NAC- 
»mical CONATE¢S (Diisocyanates), basic component of all urethane formulations. 
mix. 
x par- 
inings NATIONAL ANILINE DIVISION 
— ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6G, N. Y. 
Akron Atlanta Boston Charlotte Chattanooga Chicago Columbus, Ga. Greensboro Los Angeles 

; fr “a New Orleans Philadelphia Portland, Ore. Providence Richmond San Francisco Toronto 
enu 
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How about 











Analysis’, “Purchasing Research”, “Cost Reduction Buying’ 
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For your metals data file... 





Send for this informative brochure ! 


Whether your approach to selection and purchasing is “Value 


—or just plain “wise buying’’, the need for background in- 
formation on materials is apparent to both designers and 


This new publication— 
“Standard and Pearlitic Malleable 
Iron Castings win approval 
under Value Analysis” —is now 
available to you. It shows you how 
the use of Malleable will pay 
big dividends. Just write for the 
“Value Analysis brochure”. 





Cleveland 14, Ohio 


For more information, turn to Reader Service card, circle No. 555 





GINEERING 


‘orm + 





































IN MATERIALS 





has high strength at high tem. 
peratures. Transverse stren,+} 
this material is 42,200 psj . 
room temperature and increases top 


71,900 psi at 1800 F. For jet ep. 
gine applications a cermet based 


1 oO] 
l 


on chromium-molybdenum boride 
that can be used up to 1800 F has 
better oxidation resistance and ho} 
strength than titanium carbide. 


Zinc Base Plate Stops é 
Chromium Plate Pee! 


Chromium plated steel parts, 
plated with a new technique, do 
not rust, blister, crack or peel 
after exposure to 20% salt spray 
for 192 hr at 212 F. The new 
chromium plating process was de- 
veloped at Wagner Bros., Inc., De- 
troit, Mich. According to Bruno 
Leonelli, developer of the tech- 
nique, the process involves the use 
of a zinc base plate in a copper- 
nickel-chromium plating sequence 
The zinc base plate gives galvanic 
protection to the steel part, pre- 
venting cracking and peeling of 
the chromium electroplate. 

Mr. Leonelli explains that the 
zinc base plate principle has been 
common knowledge throughout the 
plating industry for many years 
but had never before been success- 
fully applied to a copper-nickel- 
chromium sequence because of the 
affinity between zine and copper. 
This affinity, he says, results in a 
molecular “blending” of the zinc 
and copper layers that creates a 
gap between the surface of the 
part and the plating metals. The 
gap, Leonelli says, inevitably re- 


ZINC OXIDE POWDER 


Z _- CHROMIUM 











—- © Sy tenag 
STEEL COPPER 
_ ZINC 





Zinc base plate oxidizes more ¢4s- 
ily than steel, forming harmless zine 
oxide powder that can be wiped from 
the plated surface with a rag. 
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been 
t the = ‘io eo —its construction and finish help start the 

reaxe Hh =<$— sale. That’s why so many air-conditioner 

cess- EET TTT | | no On 2S manufacturers turn to General American 
ckel- AAS a a for plastic moldings. 

f the Logical source for you, too. Only at 

pper. General American does your product get 

ine | the benefit of pioneering experience in 
ilies plastics molding-highly specialized facilities 
ale unduplicated elsewhere in the industry — 
the —————— a — and the personal attention of a customer 
The —— service man assigned to live with your job 
ee : through every step of production. 

No wonder America’s leading manufac- 
turers have found ... it pays to plan with 

General American. 
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PLASTICS DIVISION 


p €08- 
. zine Plastics Division 

GENERAL AMERICAN TRANSPORTATION CORPORATION 
warez 135 South LaSalle Street + Chicago 90, Illinois 


irom 


For more information, turn to Reader Service card, circle No. 497 
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Keep Cott down! 
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MEET PROBLEMS LIKE THESE 
WITH NEW ROGERS PHENOLICS 


Rogers’ new RX 460 is a mineral-filled impact phenolic molding 
compound that combines high heat resistance (450°F. and bet- 
ter) with excellent arc resistance. Its uniform pellet size and 
uniform rate of pour adapt it to low cost automatic molding 
operations. It may also be automatically preformed. 

Also newly available is RM 4100, a phenolic sheet molding 
material that combines arc, flame and heat resistance with me- 
dium high impact strength. It offers advantages over laminates 
in that both flat and shaped parts can be compression molded. 

Preliminary data sheets on both materials are available. Please 
write Dept. M, Rogers Corporation, Rogers, Cennecticut. 


ROGERS 


CORPORATION 


ROGERS, CONNECTICUT 


DUROIDS + SHOE MATERIALS « ELECTRICAL INSULATION + PLASTICS + RUBBER + FABRICATING » DEVELOPMENT 


For more information, turn to Reader Service card. circle No. 406 
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sults in the rapid cracking ang 
pecling of the plated surface The 
new method, still in the d elop- 
ment stage, apparently overcomes 
this drawback. 

The process should find use jp 
plating such items as automotive 
trim and household appliances. 


Colored Teflon Tapes 
Are Used for Coding 


Teflon tapes, ranging in thick- 
ness from 0.001 to 0.125 in., are 
now available in a number of col- 
coding and identification 
purposes. According to the pro- 
ducer, Polymer Corp. of Pa., 2140 
Fairmont Ave., Reading, Pa., the 
tapes meet NEMA requirements 
and certain military specifications. 

Known commercially as _ Poly- 
penco Teflon tapes, the colored 
tapes are said to retain basic 
Teflon tape properties. They have 
a dielectric constant of 2.0, a 
volume resistivity of 10° ohm-cm, 
and dielectric strengths of 6000 v 
per mil on 1-mil tape, 2500 v per 
mil on 5-mil tape and 600 v per 
mil on 125-mil tape. According to 
the producer, the tapes are usable 
over a temperature range of -320 
to 500 F. 

The colored tapes may be used 
for such applications as wire 
wrapping of hook-up and thermo- 
couple wires and coaxial cables. 
They may also be used for chem- 
ical packings, gaskets and liners. 


ors for 


Two Plastisols Used 
in Rotational Molding 


Two plastisol formulations, de- 
veloped by the Goodyear Tire and 
Rubber Co., Chemical Div., Akron 
16, Ohio, are expected to find ex- 
tensive use for rotational mold- 
ings. 

The formulations are based on 
Pliovic AO, a vinyl dispersion 
resin, and Pliovic S70, a medium 
viscosity resin. According to the 
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MANUFACTURER SHEDS NEW LIGHT ON 
WEIR ZIN rust PREVENTION 


In the market for a rust-resistant, eye- 
appealing and economically enduring 
zinc-coated steel? Then tune in on what 
the Edwin F. Guth Co., St. Louis, Mo., 
a leading manufacturer of lighting fix- 


lures, has to say about Weirzin. For 
example: 


RUST PREVENTION: “Weirzin elec- 
trolytic zine-coated steel sheets assure 
our customers of a rustless product 
tegardless of what section of the W.S.A. 
or hemisphere our Guth fixtures are 
‘old. Whether it’s damp, dry, moist or 
cold, Weirzin sheets once coated with 
Paint really provide a finish that lasts.” 


PAINT SAVINGS: “There’s a decided 
savings in the amount of paint we use; 
our finishes seem to grab hold of 
Weirzin sheets and stay there. Hence, 
with more positive paint adherence, 
we use considerably less paint. And, 
we find our present paint equipment 
can carry the load without the need for 
additional equipment.” 


Chemically treated Weirzin takes a beau- 
tiful paint, lacquer, enamel or litho- 
graphic ink finish. Holds it better than 
any other form of steel. Eliminates 
underfilm corrosion. Weirzin’s electro- 
lytic-process zinc coating has the duc- 
tility and toughness to withstand the 
severest fabrication operations. No 
flaking, peeling; no need for coating or 
re-coating after fabricating. For specific 
information on Weirzin in your appli- 
cations, write Weirton Steel Company, 
Dept. E-15, Weirton, W. Va., for our 
free illustrated booklet —“‘Weirzin.”’ 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 


a division of 


NATIONAL STEEL OO 


For more information, turn to Reader Service card, circle No. 527 


















































LIGHT METALS CORPORATION 
CREATES NEW PRODUCTION 
ECONOMIES WITH 
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This manifold trim panel is another one 


: . é Routing: extrude aluminum 
of the many new applications currently being 
: ; billet, pierce slots, form ends, 


developed for extruded aluminum and here's dill ‘end countersink tour holes, 


why extruded aluminum was chosen: low tool chemical bright and clear ano- 


‘ . . : dize. All done in our own 
cost, corrosion resistant, tarnish proof, beautiful 


plant — YOU make one buy 
finish is inexpensive and permanent and by a . ONE tellow-unt 
utilizing modern production line fabricating 
methods this part could be designed to perform 
three purposes economically. It serves as a “manifold”, as a nameplate holder 


and a very attractive decorative trim part. 


Have you investigated the possibilities of extruded aluminum for your 
trim parts? Whether you manufacture refrigerators, ranges, air-conditioners 
or any other product, we invite you to check with us as we can help you from 
the very first glimmer of an idea through the creative stage right on to the 
completion of the finished part shipped to you ready for easy assembly. De- 
signing, engineering, dies built, extruding, fabricating and anodizing all done 


in our one plant. 


Wed like to send you a copy of our new brochure. In it you will see 
some unusual applications and many new ways of using extruded aluminum. 


The chances are you will get an idea or two for your own use. 


Send for your free copy today! 


LIGHT METALS CORPORATION 


EXTRUDED ALUMINUM ~- COMPLETE FABRICATION FACILITIES + ANODIZING 


1217 Monroe N.W. Grand Rapids 5, Michigan 


For more information, turn to Reader Service card, circle No. 538 
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producer, color, gloss and har 
ness properties of the finish 
product may be varied by chan 
ing the formulations slight 
The plastisols are recomm: ) 
for such rotational molded items 
as doll parts, desk equipment. 
hunting accessories and assorted 
specialty items. Rotational mold- 
ing is said to permit accurate 
weight control of molded products. 
reduce plastisol contamination and 
provide a clean operation. 


Glass Fiber Mats 


A line of decorative glass fiber 
mats is available in a number 
of new patterns and colors from 
Famco, Inc., P.O. Box 35, High- 
land Park Station, Louisville, Ky. 
According to the producer, the 
mats are made of continuous glass 
fiber strands. 

The glass fiber mats are recom- 
mended for use in such plastics 
products as luggage, lamp shades, 
table tops, shower enclosures, 
women’s accessories, kitchen coun- 
ter tops, wall coverings, corru- 
gated paneling, seat covers, light 
diffusers and appliance parts. 

The mats are supplied in stand- 
ard widths of 42, 48 and 60 in. in 
rolls 110 ft. long. 


New Device Speeds 
Testing of Coatings 


In order to better evaluate the 
adhesion properties of protective 
coatings on aircraft, the National 
Bureau of Standards, under the 
sponsorship of the Navy Bureau 
of Aeronautics, recently made a 
study of available adhesion meas- 
uring instruments. One of the 
promising instruments  investi- 
gated is the adherometer which 
measures the force required to 
strip a coating from a metal sur- 
face. 

To increase. the speed, ease nd 
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G-E mycalex...molded by G-E 
for better insulation of electrical products 
at higher temperatures and frequencies 
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. § they Switched to G-E mycalex 
... anc “saved $15,000 a year! 


” ’ a With G-E engineering design assistance, a manufacturer of 
” i Ni outdoor lighting equipment changed from wet process 
porcelain to G-E mycalex for this lamp receptacle, and was 
able to save approximately $15,000 a year. 












Why? Metal inserts, formerly added only by a costly and 
time-consuming operation after the receptacle was formed, 
could now be firmly molded into the mycalex during the 
production process. 
















d e SI n 1 t This glass-bonded-mica insulation, molded by G-E’s 
2 : 7 : 
compression or transfer methods, combines several important 
BE _ TER features for better product performance at higher temperatures 
and frequencies: resistance to heat (up to 300°C.), high 
wl t h dielectric strength, good impact resistance, low loss factor, ¢ 
arc resistance, close dimensional tolerances. 


0 G-H myYyC ale - ! The unique properties of G-E mycalex can help you improve 
existing products or develop new ones. G-E engineers will be 


happy to work with you in the solution of these design problems. 
WRITE TODAY for further information: Plastics Depart- 


7 ment, General Electric Company, Section 10MM, 336 Weir Street, 
Taunton, Massachusetts. 
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Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For more information, turn to Reader Service card, circle No. 381 
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Structural Papers 
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... you can’t beat H & V Paper 


Low in cost, high in performance .. . 
paper offers you both. In addition, 

you can get more variety in weights, 
thicknesses, sizes, stiffness, and insulating 
properties than you would believe possible. 


Look over the many advantages 
of paper — lower costs will 
be your reward. 


HOLLINGSWORTH & VOSE 
COMPANY 
East Walpole, Massachusetts 


MANUFACTURERS OF TECHNICAL AND INDUSTRIAL PAPERS 
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precision with which adherometer 
measurements can be made, A. G 
Roberts and R. S. Pizer, of the 
NBS Plastics Laboratory, de. 
veloped an electronic averaging de- 
vice known as the Integrometer. 
This device converts the variable 
stripping force measured by the 
adherometer into electric impulses. 
These impulses are then added up 
to give a single average value 
which can be read directly from 
a standard recorder. 

The two investigators find that 
the Integrometer, consisting of 
a Wheatstone bridge circuit, a 
strain gage, an amplifier, an inte- 
grating circuit and a meter cir- 
cuit, increases the speed and pre- 
cision of adherometer measure- 
ments In addition, the Integro- 
meter is expected to provide a 
more reliable basis for interpreta- 
tion of adherometer data. 


Epoxy Heat Resistance 
Boosted by Additive 


Epoxy resi: parts with im- 
proved heat aging characteristics 
are said to result trom use of a 
new epoxy resin flexibilizer that 
becomes a permanent part of the 
resin. The flexibilizer is said to 
eliminate plasticizer loss and con- 
sequent embrittlement of epoxy 
resin parts during high tempera- 
ture aging. Called Cardolite NC 
513, the flexibilizer is also said to 
extend the resin’s pot life and re- 


ELECTRICAL PROPERTIES 
OF FLEXIBILIZED EPOXY 





Cardolite No. 513 in Epoxy 
Resin, % =» 0 | 2B 








Dielectric Strength,v/mil....] 680 | 790 
Volume Resistivity, ohm-cm..| 4 x 10! | 8 x 10 


Power Factor 


Ce 08 | 0.6 

ee 1.6 13 

EES ee ee 2.7 2.1 
Dielectric Constant 

ee 4 an 

175 F. 3 














NATURE 
" golved his 
protection problem 


we have 50.000  sobtitions to yours 


Have you ever noticed? The eye of the fish 
has no lid! Nature instead has endowed the 
fish with a remarkable protective eye coat- 
ing: tough enough to last a lifetime...clear 
enough to permit keen, sharp vision. 


Fdurachem 


offers similar clear and lasting protective 
qualities. DURACHEM is a synthetic chemi- 
cal resistant baking finish of unusual clarity. 


~ 


y “Oo 
CM&W.COo7 


1R76 / 
Leadership i his es since 1876 


MAAS & WALDSTEIN CO. 
2112 McCarter Highway, Newark 4, N. J. 


Midwest Division: 1658 Carroll Avenue, Chicago 12, III. 


Pacific Coast Division: SMITH-DAVIS CO. 
10751 Venice Bivd., Los Angeles 34, Calif. 


One of 50,000 Maas & Waldstein Co. form- 
ulas that might contain the answer to your 
protective coating problem, DURACHEM is 
available in a wide range of colors. Stubborn, 
too, it withstands prolonged exposure to heat 
and sunlight; salt spray and perspiration. 
Typical applications include builders hard- 
ware, cosmetic cases, and writing implements. 


MAAS & WALDSTEIN CO. 
2112 McCARTER HIGHWAY, NEWARK, N. J. 


Please send me information on DURACHEM. 
EEE 
COMPANY. 

STREET. 


ee 


For more information, turn to Reader Service card, circle No. 567 
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High Alloy rings for jet 
engines ...we did the casting and 
rough finishing and the customer did the cutting and 

final finishing. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 


URALOYW 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


For more information, turn to Reader Service card, circle No. 598 
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duce resin viscosity. The electrica} 
properties of flexibilized epoxy 
resins begin to fall off whe; the 
total resin contains 
20% flexibilizer. 

Developed by Irvington Chemi- 
cal Co. Div., Minnesota Mining 
and Mfg. Co., 500 Doremus Ave. 
P. O. Box 5098, Newark 5, N. J.. 
the flexibilizer is a clear, deep 
amber, liquid resin that has epoxy 
groups in its chemical structure. 
According to the producer, the 
flexibilizer can be cured using the 
same curing systems and times 
that are commonly used with 
epoxy resins. 

The material is suggested for 
use in encapsulating electrical 
parts, tooling applications, plas- 
tics forming molds, adhesives, 
patching and splining compounds, 
glass fiber-reinforced compounds 
and coatings. 


more than 





Urethane Compounds 
for Spray Gun Coating 


Development of special urethane 
formulations for spray gun coat- 
ing of flat and contoured surfaces 
has been announced by American 
Latex Products Corp., 3341 W. 
El Segundo Blvd., Hawthorne, 
Calif. The urethane formulations, 
designated Series 1900 Stafoam, 
are said to foam in place to any 






Workman sprays a metal pore! 
with a special sprayable urethaun 
foam formulation, 
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Moiding, Extruding, Calendering 
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\ HIGH IMPACT THERMOPLASTIC RESIN 
\ 4 
NOW! 5 TYPES FOR MORE SPECIFIC 
i / END-USE APPLICATIONS 

ine J 
at- ] / TYPE R Especially suited to parts requiring 
Peg maximum hardness, rigidity, tensile strength, 
an resistance to heat-distortion. 
W. Already used 
ne extensively in a host TYPE T Excellent for use in items where greatest 
ns, of end-use products, toughness at high hardness and tensile-strength levels is essential. 
es easy BP soup bars Len ha. Hi mppmerereny Seg mae 

‘ 4 over a wide range of temperatures. Fine for high-impact 


and quality problems. With added 
scientific refinements, Cycolac offers 
five types, each designed to 
serve specific requirements. 


extruded sheet and injection-molded items. 


TYPE L. Extensive applications in extruded pipe and tubing 
. intricate profile extrusions , . . calendered sheet. 

Low brittle point. 

Write for Latest 


Technical Data Today! TYPE te : Exceptional low temperature properties; 


non-brittle even in sub-zero temperatures. Applications include 


SOSeeeeeeeeeeoeoeeeeeeoeeeeeoeeeeeeeoeeeeee 


miscellaneous extrusions, calendered sheet. 





PACESETTER I 


Division of BORG WARNER « Gary, Indiana 
MN arb ear? also represented by: 








WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
SYNTHETIC RESINS EXPORT: British Anchor Chemical Corp., New York 
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Even Rolock’s welded-fabrication experts consider these 32-foot 
Inconel muffle tubes an exacting test of skill. The inset sketch shows 
how they are made, and the dimensions . . . 32 feet long by only 
5% inches O.A. width and 1 inch inside height . . . leave little room 
for any inaccuracy. These muffles . . . used for continuous bright 
annealing of steel strip . . . just have to be straight and true when 
installed, and stay that way in service. 


We produce these muffle tubes ‘‘by the dozen”’ for use by the 
steel strip mills in gas-fired furnaces. Upper and lower sections are 
assembled separately with diagonal joints welded inside and out. 
The full length sections are then edge-welded together. Tight speci- 
fications call for no weld-splatter on the inside, and each tube is 
pressure-tested to 25 lbs. p.s.i. before shipment. This is another exam- 
ple of Rolock service to key industries in building and designing 
many forms of special equipment that modern production processes 
call for. 


If you have a problem in welded-fabrication of high heat and 
corrosion-resistant alloys, it will pay you to consult Rolock ... the 
nationally recognized specialists in this field. 


SALES & SERVICE FROM COAST TO COAST 


ROLOCK INC., 1282 KINGS HIGHWAY, FAIRFIELD, CONNECTICUT 


JOB-ENGINEERED for better work tessa 


Easier Operation, Lower Cost 


For more information, turn to Reader Service card, circle No. 500 
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desired thickness between 1% and 
2 in., forming a surface bond 
stronger than the material itself 

The sprayable urethane foams 
are suitable for use as thermii. 
sound and electrical insulati 5x. 
They are available in densities 
ranging between 2 and 20 ii. p.r 
cu ft, either in rigid or sem‘rigid 
forms. 


Copper-Clad Teflon 
for Printed Circuits 


Fluorocarbon Products, Ine. 
Div., United States Gasket Co., 
Camden 1, N. J., has introduced a 
line of copper-clad Teflon sheets 
and tapes for printed circuit and 
cable strip applications. The ma- 
terial, designated Chemelec Copper 
Clad Teflon, is said to provide a 
uniform dielectric constant over a 
given area. In addition, it has 
good bond strength, low water 
absorption and low dissipation 
factor. 

The copper-clad sheet is avail- 
able 18 in. wide by 36 in. long 
in thicknesses of 1/16, % and 
3/16, with 1 or 2 oz copper on 
both sides. The tape is available 
12 in. wide by 36 in. long in thick- 
nesses of 0.005, 0.010, 0.015, 0.020, 
0.030, 0.045 and 0.060 in., with 1, 
2 or 3 oz copper on one or both 
sides. 


Viton A-Coated Fabrics 
Resist Heat, Fuels 


Three fluoro-elastomer coated 
fabrics, trade named Fairprene, 
show good resistance to deterio- 
ration by heat, chemicals, aircraft 
and automotive fuels, lubricants, 
ozone and weathering. The new 
materials, available in limited 
quantities from E. I. du Pont de 
Nemours & Co., Inc., Fabrics & 
Finishes Dept., Wilmington 98, 
Del., are claimed to withstand 
total immersion in most fluids at 
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Brake Die saves shop time 
in forming overlap for steel spout 


The problem sounded simple enough — 
putting an overlap in a section of 20- 
gage stainless steel, which was then 
lormed into a spout for use in meat- 
packaging tables. But getting a tool steel 
which could do the job more economically 
than the grade formerly used was some- 
what of a challenge for the manufacturer, 
J. B. Dove & Sons, Ine., Philadelphia. 

(he answer was Bethlehem Brake Die, 
supplied by our local tool steel distribu- 
tor, Hill-Chase & Co. Because of Brake 
Die’s easy machinability and good wear- 
resistance, the new die minimized manu- 
facturing costs. It also helped in pro- 
ducing a better-looking product. Said 
one of the Dove engineers: “We like 


Brake Die. It’s doing a good job for us.” 

Brake Die, a special alloy steel, is oil- 
quenched and tempered to develop a fine 
balance of mechanical properties. It’s 
ideal where wear-resistance, toughness, 
resistance to impact and good machin- 
ability are required. 


Typical Analysis 
Carbon 0.50 
Chromium 1.00 


Manganese 0.90 
Molybdenum 0.20 


Chances are there might be one or more 
applications in your shop right now 
where Brake Die steel could be used to 
good advantage. Why not talk it over with 
your Bethlehem tool steel distributor? 


gETHIEHEN 
iaae 


if 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
How to Shrink-Fit 
Tool Inserts 


Shrink-fitting of tool steel inserts is a 
procedure which is being widely used to 
improve the service life of tools. Shrink- 
fitting is most applicable to rings and 
cylinders, such as are used in heading and 
drawing operations where the tools ean 
be shrink-fitted into large retaining 
rings. The shrink-fit sets up radial com- 
pressive stress in the tool, which is 
available to oppose radial tensile stress 
set up in service, and thereby improves 
the performance as compared to solid 
tools which are not pre-stressed. Shrink- 
fitting of tools should be earried out as 
follows: 


1. The retainer must be of adequate 
diameter and strength to provide the 
stresses required on the tool insert. This 
generally means that an alloy steel 
eapable of hardening to approximately 
300/400 BHN must be used. Shoek- 
resisting tool steels heat treated to 
approximately Rockwell C 48 to 52 are 
used on heavy duty applications. It is 
recommended that the OD of the retainer 
be a minimum of twice the ID (prefer- 
ably three times the ID). 


2. A shrink-fit allowance of .003/ .004 in. 
per in. should be provided for. This means 
that the OD of the insert is .003/.004 in. 
per in. larger than the ID of the retainer 
into which it must fit. These dimensions 
must be carefully maintained in order to 
obtain the benefits of shrink-fitting. 


3. The OD of the insert and the ID of 
the retainer should have a smooth finish, 
preferably produced by grinding. 


4. The retainer should be heated to a 
temperature sufficient to cause the ex- 
pansion necessary to assemble the insert. 
Care should be exercised not to exceed 
the tempering temperature used in heat- 
treating the retainer. If necessary, the 
insert may be sub-zero cooled to aid in 
providing the clearance required for 
assembly. 


5. After assembly of the parts, cooling 
of the assembly should be rapid enough 
to prevent over-tempering of the insert 
by heat transferred from the retainer. 


For more information, turn to Reader Service card, circle No. 466 
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RESTRICTED SPECIFICATION In Ws wreiats 
COLD ROLLED STRIP STEEL fe 


FORMED PARTS Oy temperatures above 300 F 
‘ fol FOR so — tL three fabrics, a glass fab) 
Siz 8 x .036 to al ‘ ; 
Jacr Tester auric 2 
ANALYSIS 1050 x) Dacron polyester fabric a 


FINISH Bright Teflon coated glass fabri 
’ HARDNESS Rockwell B-78 Max. coated with Viton A, a new ff 


reine + ,0003 incl. crown nated rubber produced by Dy 


those ee° WIDTH =. 995 Pont. (For more information on 
3 sy TOLERANCE Viton A, see MATERIALS IN | 








































MICROSTRUCTURE Uniform spheroids phnrns Bs piece - Sm Dr- 
COIL SIZE 16” J.D. coils large as possible | SIGN ENGINEERING, July ’57, p 96. 


PACKAGING On skids — shrouded According to Du Pont, the inj. 
| tial application for the materia] 
is expected to be aircraft dia- 
phragms and gaskets. The com- 
pany says that the coated fabrics 





may also find use in the construc- 
FLAT PARTS FOR HIGH STRENGTH Ey» le ot Giek gate ‘anial . 
WITHOUT HEAT TREATMENT ee ts oe ad | tion of fuel ce s, equipment lin- 
SIZE 10 x .020 ANALYSIS 1095 ings and protective clothing. 
ANALYSIS 1075 FINISH Bright Viton A-coated fabrics are 
FINISH = Bright 95 to 105 Rockwell B suitable for : tad fisilee wusleanieel: tn 80: 
saeeees° ‘ties 620 a. HARDNESS banking — re apc ooney yas 
THICKNESS ‘ THICKNESS : wi S and are priced at Zo to 
+ .001 incl. crown + .0005 incl. crown ed : 
TOLERANCE TOLERANCE | $60 per yd, depending on gage. 
WIDTH ops WIDTH + 005 | 
TOLERANCE ; TOLERANCE : 
MICROSTRUCTURE Small-inec carbides MICROSTRUCTURE Uniform medium size spheroids 
COIL SIZE 16” — 1D. Max. coil wt. 1000+ COIL SIZE 16” — J.D. Max. coil wt. 600> | Extruded Nylon Rods 
PACKAGING On skids — shrouded PACKAGING On skids — shrouded 


for Electrical Devices 





nylon rod is available from Na- 
tional Vulcanized Fibre Co., 1057 
| , Beech St., Wilmington 99, Del. 
| and most effective product performance, J&L can set up and con- | S ; n 
/ ; ' . The nylon, known as Grade 31, 
sistently meet restricted specifications to match your most exacting , 
has good electrical properties and 
| low water absorption. It is recom- 

mended for use as cams, gears, 

bushings, nuts and washers in 





| 
| 
| An improved grade of extruded 
| 





Knowing exactly what you require for most efficient fabrication 


demands. Often production operations can be greatly simplified 
or even eliminated; in most instances end-product and/or assembly 





costs can be reduced and quite frequently, product quality improved. 








We would welcome an opportunity to explore with you the possi- electronic instruments, radios, 
bilities of J&L Restricted Specifications applied to your strip | television sets and other electrical 
steel requirements. equipment. The extruded rods are 

available in diameters from 1; to 





FOR 4 IN 1 SERVICE ON YOUR 






COLD ROLLED STRIP STEEL 2 in. and in lengths from 3 to 6 ft. 
Now there are four J&L plants with facilities for 
production of ‘Restricted Specification’ cold rolled PROPERTIES OF GRADE 31 NYLON 






strip. Strategic locations at Youngstown, Indian- 
apolis, Los Angeles and Kenilworth, N. J., provide ; ; ; 
the security of 4 sources of supply plus the close Tensile Strength, psi.......... 7000 


working relationship which these local production : ) 
centers make possible Elongation, % eee 90 





























Compressive Strength, psi... .. 3000 

Flexural Strength, psi........ Loca ee 8000 

Modulus of Elasticity, psi... ... _, .260,000 

1zod Impact Strength, ft-lb/in..... ats. 4 al 

Shear Strength, psi...... “ see 8400 

Rockwell Hardness. . . . raag ones 

STEEL o- Dielectric Strength, v/mil 

Jones & Laughtiin Short-Time............ ... 410 
Step-by-Step... 110 






STEEL CORPORATION 






Dielectric Constant 











STRIP STEEL DIVISION 60 Cycles... cmaee:.,..48 
GENERAL OFFICES: YOUNGSTOWN 1. OHIO 108 Cycles... ore 15 
PLANTS : YOUNGSTOWN «+ INDIANAPOLIS + LOS ANGELES * KENILWORTH, NEW JERSEY 106 Cycles.... : 
SALES OFFICES: NEW YORK * ROCHESTER * NEWINGTON. CONN * YOUNGSTOWN © CLEVELAND Flow Temperature, F......... 
DETROIT * INDIANAPOLIS * CHICAGO * LOS ANGELES * SAN FRANCISCO Water Absorption, J... ey 
FORMERLY THE COLD METAL PRODUCTS COMPANY ~— 















For more information, turn to Reader Service card, circle No. 564 
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A Leading 
Manufacturer 


Reports — 


“Among the materials tested for our use, Spencer Nylon 401 proved the best from the standpoint 


of toughness,” 


says Byron Carlson (right), 


assistant chief engineer at Scott-Atwater. Unique materials 


problem solved by Spencer Nylon is discussed above by Mr. Carlson and John Beavens (left) of Scott- 


Atwater, and Cliff Hutchison, president, Molding Jobbers, Inc. 


Nylon Solved Our Design Problem 


. . . and Spencer Nylon 401 proved best in an 


application requiring extreme toughness.” 


A materials crisis was solved 
recently when Scott-Atwater and 
Molding Jobbers, Inc. of Minne- 
apolis took advantage of the special 
benefits available in new Spencer 
Nylon. 


The story began when Scott- 
Atwater, makers of outboard mo- 
tors, designed a new type of gear 
box involving a remote control gear 
sector. Scott-Atwater engineers first 
tried metal gears in their tests and 
found them unsatisfactory. Then 
Molding Jobbers, Inc. suggested 
the use of nylon gears. The nylon 
gears had many advantages over 
metal: 


1. Less cost — nylon is at least 
20% cheaper than cast aluminum 
in this application. 


2. More efficient — nylon is es- 
sentially self-lubricating. 


NOW! NYLON + SPENCER Gc) 


3. Fewer alignment problems— 
nylon deforms 75 times easier than 
steel, enough to overcome minor 
inaccuracies. 


4. No corrosion problem—nylon 
has superior chemical resistance. 


An unusually tough nylon was re- 
quired in the Scott-Atwater gear 
sector. Two gears were involved 
and both were subjected to consid- 
erable stress. 


The first nylon tested failed under 
tension. Then Spencer Nylon 401 
was tested. It was found in a torque 
load test that Spencer Nylon was 
much stronger. In fact, Spencer 401 
ran as high as 90 ft. lbs. in a test 
requiring 55 to 60 ft. lbs. Spencer 
Nylon also proved best in tensile 
strength and brittleness (impact 


SPENCER CHEMICAL COMPANY 


GENERAL OFFICES: 


DWIGHT 


BUILD ING, 


KANSAS 


test). And as Byron Carlson, as- 
sistant chief engineer at Scott- 
Atwater, says, “Spencer Nylon 401 
has proved highly consistent in 
gear performance.” 


This is just one example of the ver- 
satility of Spencer Nylon. Spencer 
Nylon offers special advantages 
not only for injection moldings, but 
also for extruded items such as 
pipe and film. And many proc- 
essors are finding Spencer Nylon 
superior for items made by centrif- 
ugal casting and extrusion molding. 


Discover for yourself how Spencer 
Nylon can help cut your material 
costs and help you solve design 
problems. For complete informa- 
tion write: Spencer Nylon, Spencer 
Chemical Company, 700 Dwight 
Bldg., Kansas City 5, Mo. 








CITY 5, MISSOURI 
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A-P-C WELDMENTS 

FOR YOUR ak 
STAINLESS \\ 

COMPONENTS ~S 


—_— 


_ 





BETTER! 77 4/)| 


ET A-P-C do your difficult 
stainless steel fabrication for 

your product components — 
or the end products themselves. 
Unbelievably deeper draws, 
complete annealing facilities, 
expert grinding, polishing and 
finishing and superior automatic 
weldments made on fixtures 
A-P-C designs especially for 
your particular operation. 
Heliarc and electric arc for 
any curvature, any form. 
Stainless steel weldments from 
015” to .375”. 


And A-P-C is glad to handle 

a single piece or a long 
production run. A-P-C 
specializes only in stainless 
steel. A-P-C fabricating 
ingenuity has saved many 
customers valuable dollars. 
Estimates given promptly. Just 
send drawings or sample parts. 


Manual arc welding on large 
stainless steel tank 


Specially designed heliarc 
weldine machine 


Large seam welding 
machine in operation 


ALLOY PRODUCTS CORP. 


Craftsmen in Stainless Steel 


1070 Perkins Avenue 
Waukesha, Wisconsin 


For more information, circle No. 594 
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Plastics boat—continued from p 12 


three sections: port, starboard 
and center sections. The trans- 
verse framing is made by laying 
up a glass-resin mixture over 
isocyanate foam cores. To avoid 
the necessity of gluing slabs of 
foam into blanks and then ma- 
chining them, frame templates are 
simply finished with two strips of 
material to form a box in the 
shape and to the contour of the 
frame core. The core boxes are 
then filled with foaming material 
and the cores are cast to shape. 

The deck and bulkheads are 
composed of honeycomb §struc- 
tures faced with reinforced poly- 
ester skins. They are formed by 
laying up the first skin on a mold, 
putting paper honeycomb in place, 
filling in local areas that need re- 
inforcement for bolts, etc., and 
then applying the top skin. Cure 
is accomplished by placing a vinyl 
sheet vacuum blanket over the 
lay-up and subjecting it to ele- 
vated temperatures. The deck- 
house, deckhouse hatch and three- 
section engine room are of single 
skin construction, also formed by 
the vacuum blanket process. 
Advantages 

In addition to the usual ad- 
vantages of strength, light weight 
and durability, the new glass- 
polyester boat is resistant to fire 
and the corrosive effects of salt 
water; requires a minimum of 
maintenance; and is claimed to 
have a service life 50% greater 
than similar wood or steel craft. 


Aluminum Lumber Rolls 
Reduce Truck Weight 


The replacement of steel by alu- 
minum for the rolls used on trucks 
and trailers to transport lumber 
has resulted in substantial reduc- 
tions in truck weight as well as an 
increase in carrying capacity. 

In addition to the fact that alu- 
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Stuck on Your 
Plastics 





If you're getting everything — engi- 
neering help, long experience you can 
count on, delivery, price — from your 
present source, you're wise to stay 
with it. We enjoy the confidence and 
continued business of many 
manufacturers. 

But if you feel that you are stuck with 
your present plastics molder, it's time 
to turn to K & J for the service you 
have a right to expect and the top 
value from your molding dollar. Get 
the full story in our brochure, “A 
Service to Users of Compression 
Molded Plastics’’. 


KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 
S. C. Uliman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 


For more information, circle No. 414 > 
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eed special-purpose wire or steel? 


Whether it’s manufacturing special wire and steel to 
your specifications, or working with your engineers to 
develop new types to solve new problems, you can 
always count on National-Standard for something ex- 
tra ...in quality control... in product uniformity . . . 
and in service! Not just an idle boast. We’ve been 
doing it that way for over 50 years . . . and would like 
very much to prove it to you. 


Divi . 
One: NATIONAL-STANDARD, Niles, Mich.; tre wire, stainiess, music spring and plated wires + WORCESTER WIRE WORKS, Worcester, Mass.; high and /ow carbon specialty wires 


GNER T 
LITHO MACHINERY, Secaucus, N. J.; meta/ decorating equipment + ATHENIA STEEL, Clifton, N. J.; fat, high carbon spring steels * REYNOLDS ‘WIRE, Dixon, IlL.; industrial wire cloth 


























This 


low cost 


HARD 
BRIGHT 
clo} mp 


has practically 









akeomin-1-mes's-lallel= 


Technic HG Gold provides all the 
attributes you have needed in hard 
bright gold. In particular, cyanide is 
less than 1/10 oz. per gallon .. . cost 
is less than 10¢ per troy oz. over reg- 
ular 24 kt. gold. In addition — 


TECHNIC HG GOLD QUALITIES: 
Bright smooth-grained deposits; super 
hardness (130-150 DPH); low stress, 


less porosity than usual bright gold; 
high karat (23+-). 


TECHNIC HG GOLD ADVANTAGES: 
Wide operating range (60° to 95°F), 
no cooling or heating required; no 
organic brighteners; high efficiency 
(requires less gold to meet most 
specifications). 


Only Technic HG Gold fills all your 
requirements. We invite you to apply 
any practical performance tests — 
prove to yourself that it meets every 
standard of what hard bright gold 
should be. 





Send for Brochure: TECHNIC HG GOLD 


39 Snow Street 


TECHATOCSING. 


Providence, R. I 


JAckson 24200 


Chicago Office—7001 


North Clark Street 


ENTERPRISE OF THE WORLD 


For more information, circle No. 440 








sae 
Linde Air Products Co. 
Aluminum lumber rolls installed 
on a trailer. 


minum rolls provide a weight re- 
duction over steel of approxi- 
mately 3500 lb per set, experience 
has shown that the aluminum rolls 
wear better than steel because of 
their greater flexibility and ten- 
dency to maintain alignment under 
heavy loads. A set of aluminum 
rolls put in service in 1954 is still 
in excellent condition. 


The aluminum rolls, fabricated 
by H. B. Reubans Welding & Ma- 
chine Shop, are welded by the 
argon-shielded technique using 
drawn aluminum rod. 


Epoxy Resins Double 
As Mold and Casting 


A technique employing the use 
of epoxy resins and hardeners in 
a dual role has cut by more than 
half the normally high cost of 
prototypes and short run produc- 
tion items. The epoxy resins are 
used to make both the production 
molds and the products cast from 
them. 


The epoxy mold, epoxy casting 





Epoxy mold has four sections, 
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MEEHANITE CASTINGS ARE MADE ONLy 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Blackmer Pump Co., Grand Rapids, Mich. 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 

Continental Gin Co., Birmingham, Ala. 

The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa. 

Crawford & Doherty Foundry Co., 
Portland, Ore. 

Empire Pattern & Foundry Co., Tulsa, Okla, 

Florence Pipe Foundry & Machine Co., 
Florence, N. J. 

Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 

General Foundry & Mfg. Co., Flint, Mich. 

Georgia Iron Works, Augusta, Ga. 

Greenlee Foundry Co., Chicago, Ill. 

The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 

Hardinge Company, Inc., New York, N. Y. 

Hardinge Manufacturing Co., York, Pa. 

Johnstone Foundries, Inc., Grove City, Pa. 

Kanawha Manufacturing Co., 
Charleston, W. Va. 

Koehring Co., Milwaukee, Wis. 

Lincoln Foundry Corp., Los Angeles, Calif. 

Nordberg Manufacturing Co., Milwaukee, 
Wis. and St. Louis, Mo. 

Palmyra Foundry Co., Inc., Palmyra, N. J. 

The Henry Perkins Co., Bridgewater, Mass. 

Pohiman Foundry Co., Inc., Buffalo, N. Y. 

The Prescott Co., Menominee, Michigan 

Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 

Sonith Industries, Inc., Indianapolis, Ind. 

Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo. 

Valley Iron Works, Inc., St. Paul, Minn. 

Vulean Foundry Co., Oakland, Calif. 

Washington Iron Works, Seattle, Wash. 

Dorr-Oliver-Long, Ltd., Orillia, Ontario 

Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 

Otis Elevator Co., Ltd., Hamilton, Ontario 


CASTING DESIGN 
BOOK 
OFFERED. 


Send for 
your free 
single copy 


Bulletin 44— Contains 64 pages of helpful 
information on how to design sound castings. 
Write today to Meehanite Metal 
Corporation, Department 1A, 
714 North Avenue, New Ro- 
chelle, New York. 


MEEHANITE’ 


577 ? 





For more information, circle No. 
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An 8' diameter Meehanite surface: 
plate casting made by Fulton Foun- 
dry & Machine Company, Inc. of 
Cleveland is used for checking roller 
bearing parts. This casting was fin- 
ished without aging or heat treat- 
ing and has retained its original 
accuracy after many years of use. 
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Meehanite castings 


Maintenance of accuracy of di- 
mension is of first importance in 
modern engineering components. 
Meehanite metal has found wide 
favor with design engineers be- 
cause it exhibits an unusually 
high degree of stability in the 
“as cast” and also in the hard- 
ened condition. 


In addition to dimensional sta- 
bility, the uniform solidity, great- 
er strength, rigidity and shock 
resistance of Meehanite metal 
permits advantageous design 
changes and substantial reduc- 
tions in casting weight. 


Although structurally similar to 
high grade carbon tool steel, 
Meehanite metal contains graph- 
ite particles in controlled quan- 
tity and shape. This assures 
dense and uniformly solid cast- 
ings regardless of weight or 
dimension. 


If you have a question concern- 
ing the use of Meehanite® in 
your casting design, consult a 
Meehanite foundry and write 
today for your free single copy 
of “Casting Design As Influenced 
By Foundry Practice.” 


Meehanite® was selected in the 
construction of the Morrison Plane- 
tarium Projector because of its 
ability to maintain dimensional 
stability. These castings were made 
by Vulcan Foundry Company of 
Oakland, California. 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL® 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW ROCHELLE, NEW YORK 











“NOW 
POSSIBLE 








Assembly-line application of 
NOPCO" LOCKFOAM PLASTICS 


... with NOPCOMETER®, the proven 
automatic metering, mixing and dispens- 
ing machine. Nopco LOCKFOAM, the 
versatile urethane foam plastic which 
when poured in place shapes itself to fill 
any cavity regardless of configuration, 
can now be incorporated into a variety 
of products on an economical produc- 
tion line basis with the Nopcometer. 

The Nopcometer is the answer to the 
need for accurate, dependable meter- 
ing, mixing and dispensing of any of the 
Lockfoam formulations at the produc- 
tion line automatically ... and intermit- 
tently. Compact portable design permits 
easy transfer to any point along the 
assembly line for manufacture of both 
small and large units. The illustration 
above shows the Nopcometer in opera- 
tion pouring Lockfoam P502 structural 
panels 2” x 4’ x 8’ at a rate of 20 Ibs. 
min. An increase of 2400% over patch 
pouring. 

Structural and insulating sandwich 
panels, trailer truck bodies, freezer cabi- 
nets, and encapsulated electronic assem- 
blies are just a few of the products now 
being produced daily with current Lock- 
foam formulations. 

Lockfoams are formulated to provide 
any degree of rigidity or flexibility, ten- 
sile strength, density, and thermal or 
electrical properties. And with the Nop- 
cometer manufacturers now have a 
combination that opens unlimited possi- 
bilities for new manufacturing tech- 
niques ...new product designs... and 
vastly better product performance. Both 
are now available for large scale volume 
production requirements. We await your 
inquiry. 
















































PLASTICS DIVISION 
NORTH ARLINGTON, N. J. 
Los Angeles, Calif. 






For more information, circle No. 470 
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AT WORK 


Bakelite Co. 
Liquid epoxy is poured after sec- 
tions of mold are clamped together. 


technique, as used by Fisher En- 
gineering, Inc. to produce a 5.5-v 
filament transformer, involves a 
four-section mold. As shown in 
the photo on p 238, each section is 
given a metal insert for accurate 
positioning. The sections are then 
clamped together to form a low 
cost mold into which compounds 
based on epoxy resins can be 
quickly poured (see above photo) 
and cured at room temperature. 

The most important characteris- 
tic of epoxy that makes it ideal 
for this type of production is that 
it will harden into almost any 
shape without the use of pressure 
or high temperatures. 


Silver Brazing Makes 
Fishing Reel Stronger 


The switch from a bronze rivet 
assembly to silver brazing has en- 
abled Montague-Ocean City Rod 
& Reel Co. to more than double 
the strength of the handle assem- 
bly used on two of its medium 
size, big game fishing reels. 

The former assembly (Fig. 1) 
consisted of a plastics handle 
knob which rotated on self-lubri- 
cating bronze bearings around a 
long bronze rivet and was held 
in place by the head of the rivet. 
The lower end of the 0.2-in. dia 
rivet was reduced to 0.15 in. to 
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Short description of our unique 
“custom tailored” seamless tub- 
ing service. 


SIZES: O.D. from .010” (finer 
than human hair), to .625’. Wall 
thickness down to .001”. Toler- 
ances are commercial or precision 
—down to .0003”, if required. 
Every order is ‘“‘made to order” 
—to exact specifications and 
with fine finish. 


METALS: Almost any analysis— 
brass, copper, beryllium copper, 
phosphor bronze, aluminum, 
duraluminum, low carbon and 
stainless steels, Monel, nickel, 
Inconel, Nickel silver, precious 
metals and many other alloys. 
Specified temper is maintained 
uniformly, throughout. 


DELIVERY: Three to four weeks, 
normal schedule. On occasions 
we have produced customers’ 
emergency requirements, such as 
on projects involving a time 
penalty clause, in three or four 
days—making round the clock 
deliveries to local air terminals. 





A phone call starts us working 
for you. 


TUBING, plus: Uniform Tubes’ 
“*know-how’’, gained through 20 
years of experience, and their 
specialized facilities are not 
limited to the production of tub- 
ing, alone. A complete fabrication 
service for tubular components, 
in large or small production 
quantities, is offered—permitting 
you to cut sub-contracting costs, 
concentrate responsibility, save 
scrap losses, reduce paper work 
and get better delivery of finished 
components. 


Write for literature or send us 
your drawings or specifications 
for quotations. 








UNIFORM TUBES, 


ENC. 1200 tevel Ra., Collegeville 2, Po. 
HUxley 9-7276 
Chicago 1], Illinois, DElaware 7-764 
Pasadena, Calif., RYan 1-9534 
St. Paul 4, Minn., Midway 6-7485 





Wellesley, Mass., Wellesley 5-1874 
Buffalo 25, N.Y., SPring 8481 





For more information, circle No. 483 
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CUSTOM-ORDER SECTIONS — We order special mill- 


rolled or extruded sections where quantities permit. 


WASTE NOT, WANT NOT 


Or how Cleve-Weld circular parts know-how 


These eliminate excess machining; hold costs to 


minimum. Sections above are for jet rings. 


can save you money... 





THE CLEVE-WELD PROCESS is also 
ideally adapted to cut waste 


CUT YOUR WASTE COSTS up to 30% 
over bulky cast or forged parts with 


Cleve-Weld rings and bands. costs on complicated components. 





From simple gear blanks to special alloy jet rings, 
material is no problem. We’ve worked with every- 
thing from carbon steel to titanium and the newest 
aircraft alloys. Many of today’s leading jet engine 
manufacturers use Cleve-Weld rings for this reason. 

Before you specify a casting or forging for a circu- 


lar part, check‘CLEVE-WELD. We'll have our de- 
signers, metallurgists and production men study 
your drawings to see if we can save you money. Call 
—or write and send drawings to Circular Welded 
Parts Department, Cleveland Welding Division, 
W. 117th Street and Berea Rd., Cleveland 11, Ohio. 
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I‘d like a brochure on Cleve-Weld’s metallurgical, design and production facil- 
ities. Particularly, I’d like to know how the Cleve-Weld Process can cut costs. 





CLEVELAND WELDING DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 
Cleveland t!, Ohio 
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Hek PERFORATED | 
MATERIALS 
Utility - Beauty - Economy 
_ FOR TOMORROW'S PRODUCTS 





A MEDIUM OF 
LIMITLESS 
APPLICATIONS 


Designers are discov- 
ering an ever-increas- 
ing range of applica- 
tions for perforated 
materials. For func- 
tional or decorative 
purposes, or where a 
combination of both is 
essential, H & K per- 
forated materials are 
used in more-products, 
in more accessories, 
in more places than 
ever before. 














REDUCES 
TOOLING COSTS 


Design, pattern and 
open area for almost 
every application may 
be selected from our 
thousands of perforat- 
ing dies—at no charge 
for tooling. (Tools for 
special designs can be 
built to order.) —~ 










MATERIALS 
PERFORATED 


Harrington & King can 
perforate practically 
any metallic or non- 
metallic material that 
can be obtained in 
coils, sheets or plates 
. « from foil-thin to 1” 
thick. 
H & K engineers will 
be pleased to work 
with you on your re- 
quirements. 


See our catalog in Sweet's 
Product Design File. 








FIND NEAREST 





Fill in and mail coupon to 
the nearest H & K office. 


Listed Under 
“Perforated Metals” 


ER a at Sakina naa 


arrington & ing 


ohhee cope co. INC. 


Chicago Office and Warehouse New York Office and Warehouse | 


5671 Fillmore Street 112 Liberty Street | 
Chicago 44, Il New York, N.Y. 


Please send me— 

| [_] GENERAL CATALOG NO. 62 

| CT STOCK LIST of Perforated Steel Sheets 
I 

I 

I 

I 





NAME 





TITLE 





COMPANY. 





STREET. 





CITY ZONE STATE_ 








For more information, circle No. 498 
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~PLASTICS T-KNOB 
eS 


BRONZE BUSHINGS 


—RIVET SHAFT 

FELT WASHER 

BUSHING 

RECESS TO LOCK HANOLE 
WRENCH 


at 


% SAS) 








HANDLE 
RIVETED JOINT 


Fig 1—Old design showing reduced 
diameter of rivet at joint. 


CAP NUT 











_-PLASTICS 
—  T=-KNOB 


RONZE BUSHING 
SHAFT 


FELT WASHER 
BUSHING 


RECESS TO LOCK HANDLE 
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ANOLE 
IVETED TO HANDLE 


SILVER BRAZED 
JOINT 


Fig 2—New design showing full- 
diameter brazed joint. 


provide a shoulder against a large 
brass bushing which extended 
through the crank handle of the 
reel. The assembly was joined to- 
gether in one operation by head- 
ing over both the rivet to the 
bushing and the bushing to the 
handle. 

This design led to serious prob- 
lems. To permit rapid rewind, 
fishing reels are designed so that 
the gear ratio is about 1:2, or 
greater; as a result, in order to 
deliver a given force to the gear 
train, much greater forces must 
be generated at the handle. With 
the old design, such forces pro- 
duced a severe bending moment on 
the reduced diameter of the rivet 
and failures started to occur. 

By using silver brazing to re- 
place the rivet, the assembly was 
strengthened. Since the resistance 
of a circular section to bending 
varies with the cube of the di- 
ameter, the strength of this joint 
was more than doubled by retain- 
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blueprint 
or samples 
for 
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METAL 
STAM PINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 
WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 
.0025 to .035 thickness. 
.062 to 3 inches wide. 


Specializing in production of parts 
for electronic, cathode ray tubes and 
transistors. 

Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


13 Boyden Place, Newark, N. / 





For more information, circle No. 562 
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The rate at which hot metal picks up oxygen tells how fast it will 
fail. These graphic results from heating tests show that Armco 
ALUMINIZED STEEL Type 1 resists oxidation, while ordinary carbon 
steel moves rapidly toward failure when exposed to high heat. 


1.5004 : c , | 











1.250- 
















TOTAL OXIDATION 
of ALUMINIZED STEEL Type 1 and Plain Steel 


0.7504 
* at 1000° F (16 sq. in. Samples) 
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S F Test Shows How Well Armco ALUMINIZED STEEL Resists Heat 


Armco ALUMINIZED STEEL® Type 1 (steel hot-dip coated with aluminum) 
stands up to heat because it withstands destructive scaling. This test 
S § stows how well. 




















jh Above 900 F, an iron-aluminum alloy forms on the surface of Armco 
1s ALUMINIZED STEEL Type 1. It becomes a tightly-adherent refractory 
1! material that protects the base metal. Ordinary carbon steel lacks this 
‘ai. protection. The powdery and flaky oxides which form on the surface 
by of carbon steel fall away, exposing it to further attack. 

sion 

cu Economical Double Protection 


{rmco ALUMINIZED STEEL Type 1 not only resists heat, it fights corro- 
sion at the same time. In fact, this special 2-in-1 metal beats back deadly 


combinations of heat and corrosion better than any metal in its price class. —_ , a 
If parts of your products are exposed to a combination of heat and Saemae Wea Yee 1; Left SAL 1010 Steel 
corrosion, it may pay you to get all the facts about Armco ALUMINIZED 
STEEL Type 1. It could be a low-cost solution for your problems. | 
Complete information on this special coated steel is readily available. | 
las Just call your nearby Armco Sales Office or write us at the address below. | 
and 





6 ARMCO STEEL CORPORATION 


1537 CURTIS STREET, MIDDLETOWN, OHIO 
SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. » THE ARMCO INTERNATIONAL CORPORATION 





For more information, turn to Reader Service card, circle No. 458 
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Tensile stress of 400 ibs. failed to separate the 1/10 
sq. in. metallized bond from the CRL ceramic body. 


Bond is strong enough to pull a freight car. 


4,000 psi. pull g 


can’t separate 
this bond in 


Centralab 


























Metallized Ceramics 


Quality control tests show that the 
metallized surfaces on Centralab 
ceramics withstand a pull of 4000 
psi. Increased pull fractured the 
ceramic, but the metallized bond 
remained intact. 


You can rely on all CRL metal- 
lized surfaces for superior adhe- 
sive strength. These include 
metallized Steatite bodies for use 
at low temperatures...and super- 
tough 85% and 95% High Alu- 
mina metallized bodies for high- 
temperature applications. 


Centralab engineers can design 
— and Centralab facilities can 
produce — the metallized ceramic 
part you need for either hermetic 


seal or mechanical applications. 
Furthermore, they will produce 
the part from properly matched 
metal-ceramic combinations to 
meet your specifications for sol- 
dering, dipping, or brazing. In 
addition to silver-fired bonds, 
Centralab can furnish parts with 
pressed-on metal surfaces. 


Remember, too — Centralab 
offers you 35 years of experience 
in the design, manufacture, and 
application of metallized ceramics 
This wealth of background and 
modern facilities can help you to 
improve your production efficien- 
cy and save on costs. Send your 
inquiry to Centralab. Write for 
Bulletin EP-88. 


A DIVISION OF GLOBE-UNION INC. 
2} ® « * 946) EAST KEEFE AVENUE * MILWAUKEE 1, WISCONSIN 
® 


In Canada: 804 Mt. Pleasant Road * Toronto, Ontario 


For more information, turn to Reader Service card, circle No. 575 
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Components of fishing reel hhandi, 
assembly. Shaft and bushing befor 
and after brazing are in foreground. 


ing the full 0.2 in. dia at the base 
instead of reducing it to 0.15 in. 
As shown in Fig 2, the shaft is 
now brazed into the bushing. Not 
only is the shaft stronger, but also 
the joint is stronger since there 
is now more joint area. 


Acrylic Fiber Filters 
Are Efficient, Durable 


Filter replacements for air 
conditioners are now being made 
of Union Carbide Corp.’s Dynel 
arcylic fibers. The new filters are 
easy to handle and cut to size, 
and are said to last longer and 
filter air more efficiently than pre- 
viously used materials. Complete 
with a stiff cotton mesh backing, 
the filter is ready for use without 
a supporting frame. 

According to laboratory tests, 
bonded acrylic fibers have a 25% 





Filter is easily cut and installed 
in air conditioning unit. 













| 
i 
' 





How you benefit from Electro-Alloys’ 


ENLARGED MACHINING 


AND CLEANING 
ROOM FACILITIES 


Thermalloy* high-alloy castings are being produced in 
greater variety, size and quantity than ever before. To 
meet the increasing demands of our customers, new and 
enlarged machine shop and cleaning room facilities have 
recently been installed. 

What does this mean to you? It means we can handle 
more and varied jobs faster. We can machine large cast- 
ings to your specifications on the most modern type of 
equipment . . . lathes, shapers, milling machines, key 
seaters, drill presses, planers, grinders. 


, eet \ ; Ld 


sas ioe 
Pn 


Our new cleaning room addition includes Wheel- 
abrator tumbling machine, abrasive cutoff machines, 
grinders, welding booths and casting storage. It is 
serviced by a crane to facilitate handling of large castings. 

Why not take advantage of these enlarged, modern 
facilities on your next high alloy casting job? Call your 
nearest Electro-Alloys representative, or write us direct 
for information and quotes. Electro-Alloys Division. 
80210 Taylor Street, Elyria, Ohio. 

*Reg. U.S. Pat. Off. 


as 


ola ,% 


ELECTRO-ALLOYS DIVISION Elyria, Ohio 


For more information, turn to Reader Service card, circle No. 362 
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CORROSION PROBLEMS 
7OLVED...COMPLETELY 


Tanks ... Floors... 


. Fume exhaust systems... 


anywhere in your plant 


where corrosion can cause lost time and money, Atlas is prepared to 
offer their complete service. From on-the-spot technical advice through 
enginering design to complete construction facilities to carry the job 
from beginning to end, AtJas can help you with your corrosion problems. 








Write for your copy of 
Atlas Bulletin CC23 contain- 
ing informative data on the 
complete Atlas line. 


ON THE SPOT 
TECHNICAL ADVICE 


Representatives located in major cities 
throughout the United States will call 
at your plant, look over your corro- 
sion problems and prepare suggestions 
for solving them. 


ENGINEERING DESIGN 


Engineering facilities at the Atlas home 
office are geared to provide recom- 
mended design features, based on a 
quarter century of experience in the 
field, 


HIGHEST QUALITY MATERIALS 


Atlas time-tested corrosion proof ma- 


“terials of construction are your as- 


surance of long terfft\service. The con- 
trolled manufacture of Atlas materials 
maintains the highest standards of 
quality. 


ote) | ia 5 a -mete) ae iilegate). 
FACILITIES 


The most complete corrosion proof 
construction facilities available are 
maintained by Atlas. Shop and field 
fabrication, installation and follow-up 
service assures you of complete inter- 
est in your problems. 


JA TLAS 

















For more information, turn to Reader Service card, circle No. 615 
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greater dust holding cap ity 
with the same or higher air filter 
ing efficiency than other filte; 
materials. Individual size filters 
are cut from one 15 x 24 x 14-jp 
thick sheet and are easily in. 
stalled (see photo on p 244) 


Glass-Silicone Hose 
Withstands 600 F 


Shown in the photo on p 248 js 
a section of radiator hose currently 
being used in diesel engines. The 





and-after photos shown above illus- 
trate the effectiveness of a rela- 
tively new patching compound de 
veloped by Reichhold Chemicals. 
Inc. There are several types of com 
pound available—for patching tear‘ 
or dents—but the basic ingredient 
in each is polyester resin. 

The patching process is very sim 
ple involving nothing more than 
simply impregnating a fibrous glass 


‘cloth with a mixture of polyester 


resin and milled glass fibers, 4) 
plying the mixture to the damage¢ 
metal area, and allowing the patch 
to harden. The patch is then sanded, 
painted and polished. 


STS 









































SPECIAL SERVICE ON REPLACEMENT ORDERS 


When down-time runs into dollars with every minute, special 





yre- service on replacement orders means substantial savings to 
{us- Damascus customers. 
ela- 


This special service is possible because, as a supplier of tubing for 








de original equipment, Damascus can frequently fill orders im- 

als. mediately from mill inventories. Where pipe or tubing required 

wud is not on hand, a large inventory of stainless strip usually per- 

are mits Damascus to complete your order within days. Damascus 

ent doesn’t have to wait for delivery from the strip mill. Write for i 
* When you need tubing in a hurry, call Damascus. We can quote free | 
“al delivery and prices over the phone. booklet. | 
jass | 
ster 


ap- — 

















nf oo [E59 | ‘ 
a TOUJAMASCUS TUBE COMPANY 


GREENVILLE, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 412 
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Section of glass-silicone hose. 











new hose, developed by Hewitt. 
| Robins, Inc., is made of fibrous 
glass-reinforced silicone. It js 
claimed to withstand temperatures 
above 600 F and to have a burst 
strength of more than 600 psi 

















irradiated Polyethylene 
Cuts Probe Tip Cracks 


By switching from polystyrene 
to irradiated polyethylene for thc 
probe tips used on high frequency 
vacuum tube voltmeters (see photo 
below), Hewlett-Packard Co. has 
eliminated the problem of low 
temperature cracking. 























*(Corrosion-Resistant Top: Waukesha Plant of Waukesha Foundry Co. ; 
Problems) Lower: Watertown (Wis.) Plant Polystyrene probe tips, whict 
were used at both high and low 


Corrosion-resistant characteristics in castings have never been 
temperatures, tended to crack at 


resolved to a common denominator for all chemicals, all tempera- 


tures, all products — and, it is likely, never will. Further com- low temperatures as a result of 
plications enter with tensile, weight and elongation specifications. the different rates of expansion of 
lhose are reasons why — unless you know you have already found imbedded electronic components 


the perfect, unimprovable solution — your source for corrosion- ly aah tite wach 
resistant castings should be a foundry so versed in alloys and Polyethylene eliminated this pro 
special deviations that its metallurgical and research laboratories lem ; however, the tendency of con- 
have the greatest possible likelihood of attaining the most nearly ventional polyethylene to flow at 
perfect answer. 








And even if you know you have WAUKESHA offers: 
the perfect metallurgical solu- 


| 
WAUKESHA is that foundry. ets te Shek eiilibeli | 


Stainless Steel (300 to 400 


tion, your source for castings series) — Monel — Inconel — | 
should be a foundry with high Pure Nickel — Ni-Resist — | 
production facilities — yet so Brass — Copper — Aluminum | 


— and all special deviations 








Again, WAUKESHA is that foundry. 














versatile that only one casting in formulations. In addition 
is welcome — and where through WAUKESHA has been grant- 
constant metallurgical analyses ed patents on several alloys 
from ingots to pours — uniform- because of their unique char- | 
ree hy ge acteristics in performance, 
ity in all characteristics is abso- nemeeesion as Well on net- | 
lute. galling. | 





WAUKESHA FOUNDRY COMPANY 


5704 Lincoln Avenue Probe tips must withstand both 
WAUKESHA * WISCONSIN | high and low temperatures. 
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LOOK INTO THE NEW GRAYS 





for tub and oven interiors 















The smooth, attractive finish of the new gray vitreous enamel 
ground coats will give you one good reason why they're becoming 
more popular. On the practical side, they have better 

resistance to alkalies — keep their good looks longer. 


Using TAM OPAX’and OPAX Sas the mill addition 
Opacifier—a number of finishers report enamel working properties 
they are unable to get by any other means. 


TAM 
9 :Xe) ooo 


Registered U.S. Pat. Off. | 


TITANIUM ALLOY MFG. DIVISION | 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 
111 Broadway, New York City 


General Offices, Works and Research Laboratories: 
Niagara Falls, New York 





Reason enough to write for a sample 
package of OPAX." Your request 
to our N.Y.C. office will receive prompt, 
personal attention. 





both 


*Registered trademarks 








For more information, turn to Reader Service card, circle No. 565 






OCTOBER, 1957 ¢ 249 





UNMATCHED SIMPLICITY 
plus 


Ease of 
Operation 
& Accuracy 





AMPLIFIER 


ors RECORDING PEN 
MECHANISM 





DIFFERENTIAL 
TRANSMITTER 


TINIUS 


OLSEN 
Elecématic 


TESTING 
MACHINES 


ite RANGE SELECTOR 
_ SWITCH 











Rear view ot the Olsen SelecBrange Indicating 
System, used in all ElecBmatic testing machines. 


For functional simplicity, sensitivity, speed of response 
_and ease of operation, the Selectrange Indicating System 
ised in all Olsen Elecématic testing machines is years 
ad of the field. This patented electronic null balance 
em provides a minimum of 100 to 1 ratio of testing 
ranges and assures foolproof accuracy. By flipping the 
selector switch, the range can be changed at any time 
thout interrupting the test. When an Olsen load cell is 
: ‘ange capacities as small as 50 grams represent full 

on the large color coded dial. me 
| Positive testing speeds even under load and unlimited 
3 : stroke are among the many other features that make 
sis Tinius Olsen Elecématics 
your best testing ma- 





Get the facts from Olsen. 


Details given in new 40 page Bulletin 54. 
Write today for your free copy. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


2010 EASTON ROAD ° WILLOW GROVE, PA, 


Trademark 


a ye Testing and Balancing Machines 


For more information, turn to Reader Service card, circle No. 553 
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Irradiated polyethylene (left) and 
non-irrudiuted polyethylene (right) 
after 30-min exposure to 400 F. 


high temperatures restricted its 
use under high ambient conditions 
and in applications where the 
probe tips are soldered directly 
into the electronic circuit under 
test. 

Irradiation, administered by 
Applied Research Corp., increased 
polyethylene’s service temperature 
to about 250 F, with little effect 
on its resistance to low tempera- 
ture cracking. 








Tefion-lined steel pipe — Shown 
above is a section of teflon-lined steel 
piping which is currently solving se- 
vere corrosion problems in food and 
chemical processing, pharmaceuti- 
cal, textile, metal finishing and bev- 
erage equipment, Manufactured by 


-Haveg Industries, the piping is said 


to be impervious to the attack of 
nearly all acids, chemicals, solvents 
and caustics. It will withstand tem- 
peratures up to 400 F at pressures 
of 300 psi. 











Yoder Slitters Supply Varied Strip Widths 
for Tinnerman Speed Nude 


Tinnerman Products, Inc., Cleveland, Ohio, pro- 
duces more than 10,000 different shapes and sizes of 
“SPEED NuT” brand fasteners for industry... many 
of them to special specifications, 


To do this, Tinnerman uses slit steel strands ranging 
in width from 4g” to 71”. To carry an inventory of 
the many strip widths required to meet normal and 
unusual demands would be almost impossible. 


Tinnerman overcomes these inventory and supply 
problems by doing their own slitting on two Yoder 
slitters. This enables them to supply the plant with 
any strip size required from a relatively small 
inventory of 6” and 9” width purchased coils. In 
slitting narrow strands, such as these from small 
coils, a Yoder slitter may be profitable on a produc- 
tion as low as 25 tons per month, 


Here is a fine example of how a small investment 
in Yoder slitting equipment greatly simplifies 
and speeds production while effecting important 
operating economies, 


The saving made in time alone, reflects in better 
customer service through faster completion and 
delivery of finished products, 


If your steel strip or sheet slitting requirements are 
as low as 100 tons per month or even less, a medium 
size Yoder slitter can be a very profitable investment 
for you. The Yoder line includes units of every size 
and capacity ... of the most advanced engineering 
design. Send for the Yoder Slitter Book—a compre- 
hensive text on the mechanics and economics of 
slitters and slitting line operation, with time studies, 
cost analyses and other valuable data. Write to: 


THE YODER COMPANY © 5546 Walworth Ave., Cleveland 2, Ohio 


ENGINEERING 


MANUFACTURING 


For more information, turn to Reader Service card, circle No. 430 
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BUSINESS | 


... for production 
... for research 
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ULTRAMET ALLOYS are processed at less than 10 temperature controls. Result: super-clean, super- ig 

microns of vacuum, in this latest design vacuum strong metals offering you greater tensile strength, ‘i 

melting furnace — fully equipped for refining and ductility and wear life . . . higher electrical and 
manipulation of the charge under exact time and magnetic properties. n 

Cr 

> te 

Cannon-Muskegon offers complete vacuum-melting § ' 
facilities for ferrous, nickel- and cobalt-base alloys § , 
NOW AVAILABLE: stainless, tool and n 

die, magnetic steels—high-tempera- t 
ture, corrosion-resistant, low expan- | 
sion alloys — bearing steels, and 
alloys for electrical and electronic 
applications plus special steels. 
We offer industry: ! 


Materials for remelt and processing— 
in pounds or tons — under vacuum, 





MASTERMET 


conventional air-melting or inert gas 
processes. 


Casting development, including re- 
search and experimental facilities for 
investment, shell mold, dry sand and 
permanent mold castings. 


Ingots, billets and a variety of cast 
forms — for rolling, forging, extrud- 
ing or machining. 


aS 4 IT ays 


‘ y 


Untra Met 


y VACUUM - MELTED ALLOvS | 


+o mouster 





ww oe ek hen SS 


X-Ray fluorescence spec- 
trometer—the most modern 
means for rapid and accurate 
analysis of major elements 
in alloys — just one of a 
series of regular evaluations 
that maintain highest quality 
control stendasde. 


Precise carbon analysis is 
another UltraMet test for 
chemical quality. Addition- 
ally, tensile properties, creep 
tests, Rockwell hardness, 
bent wire and other tests 
safeguard perfection through- 
out production. 


For full particulars, write for our new 


bulletin on Vacuum Melting and Air Melting 


facilities and alloys . . 


. plus details on 


new ‘“‘tight’’ specs on Armco 17-4PH. 


28723 Lincoln Avenue 











ae 
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MasterMet alloys are pro- 
duced by air-melting in 
modern high-frequency fur- 
naces. The chemical analysis 
of each melt is certified to 
your specifications — exactly 
produced to compensate for 
melting losses. 
Sian 


de 





CANNON-MUSKEGON CORPORATION 


Muskegon, Michigan, U.S.A. 
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AND SUPPLY 


The Outlook by Herman B. Director, Consultant, Washington, D. C. 


Natural rubber price may drop 

The price of natural rubber, which is about 8-9¢ per 
lb higher than the price of synthetic rubber, may be 
reduced as a result of increased competition. For 
ye thing, use of the new synthetic butyl, which is 
known in the industry as “synthetic natural rubber,” 
is becoming more widespread. Polymerized butadiene 
is also getting increased use. Finally, and perhaps 
most important, new plants for synthetic rubber are 
continually being constructed and there are certain 
to be new gains in technology with resultant further 
reductions in the price of synthetic rubber. 

As a result, natural rubber producers are attempt- 
ing to: 1) improve research and customer service, 
2) renew enforcement of quality standards on ship- 
ments, and 3) reduce export taxes in producing coun- 
tries so that the natural product will be more com- 
petitive. The natural rubber industry seems to be 
aiming for a price of about 18-20¢ per lb f.o.b. The 
average price of natural rubber during the month of 
September was around 32-33¢ per lb. 


Abundance of copper more pronounced than ever 
Although copper prices on the London market have 
dropped to the lowest level in several years, consump- 
tion has not increased. The argument as to whether 
lower prices retard sales in anticipation of still lower 
prices is largely academic, as is the argument that 
the quoted price is actually lower than the market 
itself warrants. The simple fact is that copper pro- 
duction in virtually all areas of the world has been 
increased far beyond industrial demand for this ma- 
terial. Moreover, the British are now dumping copper 
on the market, and the U.S. Government is showing 
little interest in purchasing copper for its stocks even 
though the material is now on the official barter list 
in connection with the U.S. Government’s program 
for disposing of surplus agricultural commodities in 
exchange for “strategic materials.” 

The price of copper is now at the level at which 







the U.S. Government must begin to take substantial 
quantities under its guaranteed market price pro- 
rram inaugurated in the early stages of the Korean 
War. However, adding copper to the barter list is not 
likely to have any more effect on the price of copper 
than similar action had in connection with lead and 
zinc. 

One sure indication of the seriousness of the over- 
abundance of copper is the action taken by the Chile- 
ans to export copper wire to the USSR. Because 
copper is an essential ingredient in the manufacture 
of virtually all implements of war, it has been on 
the forbidden list since the start of the “cold war.” 


Aluminum in plentiful supply 

Although aluminum production in Canada has been 
decreased by about 900,000 tons as a result of the 
recent strike at Alcan’s Armida Works, U.S. con- 
sumers have had no trouble getting the material. 
There are two good reasons for this: 1) although 
900,000 tons represents 45% of Alcan’s capacity, Al- 
can had large stocks on hand and was able to meet 
its commitments; 2) there is a pronounced abundance 
of aluminum in this country. In fact, a 300,000-ton 
surplus is expected throughout the free world by the 
end of the year. 


Consumption of urethane foam increasing 
Flexible and rigid urethane foam materials are re- 
placing more and more foam rubber and vinyl in 
automobiles, furniture, refrigerators and clothing 
interliners. One reason for this is that urethane 
foam now costs less than foam rubber. As a greater 
volume production is reached, we are likely to see 
even more price reductions. 


Steel consumption increasing, supply still ample 


Consumption of steel in the third quarter was con- 
sistently above industry estimates, and it is unlikely 
that steel production will drop to the 70%-of-capacity 
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/ AND SUPPLY 


The Outlook—continued 





level widely forecast earlier this year. Production in 
July averaged over two million tons per week and 
turned out to be the third highest July in history. 
And although the automotive industry is getting off 
to a somewhat slower start this year than it did last 
year, indications are that it will consume more steel 
in the fourth quarter of 1957 than it did in the simi- 
lar period of 1956. In fact, we estimate that enough 
steel will be used to build 6,200,000 cars, even though 
sales may lag. 

In other areas of steel consumption, all signs point 
to record levels. Steel used in construction, for 
example, is expected to exceed last year’s all-time 
high; it is already 5% above. Use of heavy steels is 
high, alloy and stainless demands are increasing, and, 
should the Government reduce oil imports, the de- 
mand for steels for drilling would certainly increase. 
In addition, there was a marked increase in consump- 
tion of steel for appliances just after Labor Day. 
(However, the appliance industry will probably use 
about 15% less steel this year than it did last year.) 

In spite of these increases in steel consumption, 
the steel industry’s capacity to produce steel in virtu- 





Director says... 


® Statistics published by the Census Bureau bear 
out the contention that as production of plas- 
tics has increased in volume, the consumer has 
benefited through increased productivity re- 
sulting from large scale mass production. 


@ The current decrease in aluminum consumption 
is likely to keep producers from passing on the 
increased cost of pig aluminum to consumers 
via increased prices for aluminum products. 


@& We have now passed the point where design 
engineers should sacrifice performance on the 
grounds that nickel will continue in short 
supply. 


@ Despite the increase in steel consumption ex- 
pected when the automobile industry reaches 
its full production stride this fall, we antici- 
pate little more than a stretch-out in steel 
delivery times. 


@ There is little indication that U.S. producers 
will accept in any sizable quantity the large 
steel orders expected from foreign shipbuilders. 
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Industrial diamond supplies may increase 
The prospects for increased supplies of indy 


ria} 
diamonds are good. For one thing, substantia] 
ress has been made in the development of a many 
factured industrial diamond suitable for use jy 
grinding wheels. For another, the Soviets haye 
announced an important discovery of sources of jp. 


dustrial diamonds inside the Soviet Union. De, lop 
ment of these deposits could change the supply pic. 
ture markedly because, even though the export of 
industrial diamonds to the USSR has been embargoed. 
reports indicate that industrial diamonds have beey 
smuggled into Communist countries from Western 
Lturope. If the new deposits are sufiicient to satisfy 
Soviet needs, as well as provide quantities for export 
supplies of industrial diamonds should improve. 


Prices of secondary materials continue to drop 
As a result of increased supplies, prices of secondary 
materials (especially nonferrous metals such as alumi. 
num, brass, copper and nickel) continue to decrease 
An outstanding example is secondary nickel, which is 
now selling at prices below that of the primary metal 
New nickel clips, for example, which sold in 1956 for 
as high as $2.20 per lb, are now quoted at 70¢ per lb 
—4¢ per lb less than the quoted market price for 
primary nickel. 

Although there are still substantial quantities of 
primary nickel being sold above market prices, it is 
becoming increasingly more difficult for the Govern- 
ment to dispose of high priced nickel produced by 
facilities whose production was guaranteed by the 
Government in the last few years. There seems to 
be little interest on the part of nickel consumers to 
increase their usage of nickel, in spite of all earlier 
indications that as soon as nickel became more readily 
available there would be an immediate demand to 
use all of the nickel available. 


Aircraft cutbacks mean more materials for industry 


One result of production cutbacks in the aircraft 
industry will probably be that more materials will 
be available for civilian uses. Included among those 
materials are titanium, heat resistant alloys, alu- 
minum, nickel and copper. 


More tantalum this fall 


This fall there will be a 100% increase in the supply 
of tantalum used in the manufacture of capacitors 
for electrical and electronic applications. The material 
will be made available first as powder and then in 
the form of mill shapes. 


Tin price approaches support level 

The decrease in tin consumption has forced the price 
of tin to a level not far above the price at which the 
Buffer Stock Manager must purchase tin for his 
stocks. The outlook is for a surplus of tin for 1957. 
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Nonferrous metal prices have 
fallen sharply since the begin- 
ning of the year: on Jan 1, pro- 
ducer’s prices for zine were 
131>¢ per lb; for lead, 16¢; and 
for copper, 36¢. On July 1, 
prices were: zinc, 10¢; lead, 
14¢; and copper, 29'4¢. 

The reasons for these large re- 
ductions are fairly obvious. As 
outlined in a report issued by 
American Smelting & Refining 
Co.. “continued production of 
more metal than consumers are 
willing to buy can only result in 
lower prices. When a large cus- 
tomer such as the United States 
Government, which absorbed most 
of the excess 1956 production, 
suddenly reduces its support of 
the market, the decline is bound 
to be pronounced.” Recently an- 
nounced cutbacks in production 
have been attempts at bringing 
supply and demand back into bal- 
ance. However, the situation is 
presently far from resolved. 


The past situation 

According to Asarco,  pro- 
ducers of copper, lead and zinc 
were operating at an all-time 
high at the end of 1956. With 
metal prices up, mining compa- 
nies could afford to bring high 
cost mines into operation. Also, 
many new mines, developed as a 
result of increased consumption 
during the Korean conflict, were 
brought into production. Explo- 
ration of new areas went forward 
at a pace never experienced be- 
fore. Furthermore, the high level 
of production continued for the 
first half of 1957. 

“In 1956,” according to Asarco, 
“the United States Government, 
through its stockpile and barter 
program, is believed to have 
acquired approximately 125,000 
tons of lead and 260,000 tons of 
zinc. The barter program encom- 
passed exchanges of foreign metal 
for surplus U.S. grain. These 
programs were continued at about 
the same levels for the first four 
months of 1957.” In May of this 
year, further barter purchases 


Nonferrous Metal Prices: Past, Present, Future 


U. S. PRODUCTION AND CONSUMPTION OF COPPER, LEAD AND ZINC (1000 tons) 























Metal 1956 1957 
4 ai ees 
Production Consumption Production | Consumption 
reer rere 1100 1466» 575 674> 
SE one 348 1182 180 570° 
Zinc .... 538 869 280 372 
aFirst half only. bDeliveries to fabricators only. cEstimated. 


were suspended and although di- 
rect stockpiling increased slightly, 
the increase was not sufficient to 
offset the effects of discontinued 
barter. 


The present situation 

As a result of the suspension 
of barter, the price of zinc 
dropped 144¢ per lb and the price 
of lead dropped 1¢ per lb. As 
producers’ stocks continued to 
mount, further price reductions 
were inevitable. 

Most U. S. producers of zinc 
have announced cutbacks amount- 
ing to a total of about 20% of 
domestic smelter production. For- 
eign producers have also reduced 
production. However, Asarco says, 
“If zinc prices remain at their 
current level for several months, 
many of the higher cost mines 
will be forced to suspend opera- 
tions.” 

The lead situation is not quite 
as severe. Consumption is ex- 
pected to increase sizably over the 
next few months due to increased 
use of lead in batteries for the 
new automobile models and for 
replacements. 

As far as copper prices are 
concerned, since the U. S. Gov- 
ernment has not contracted for 
new stockpile purchases since 
1954, the recent decline is di- 
rectly due to rising production 
without a corresponding increase 
in demand from industrial con- 
sumers, And, although individual 
curtailments of copper production 
have been announced, there has 
been no significant over-all re- 
duction from the high levels of 
1956. Foreign producers, with the 
exception of Rhodesia, have taken 


no action as yet. As a result, 
U.S. stocks of refined copper in- 
creased from 120,645 tons at the 
end of 1956 to 165,549 tons at 
the end of June, and at the be- 
ginning of September the price 
dropped again to 27¢ per lb. 

The future? 

The Government is considering 
several proposals designed to 
cushion the effect of overabun- 
dance of materials. One proposal 
under study is to establish so- 
called “sliding scale’ import taxes 
on lead and zinc. However, it is 
doubtful whether any legislation 
will be passed during this ses- 
sion of Congress. Althouzh the 
Government’s decision to discon- 
tinue barter purchases seems to 
be the main reason for the abun- 
dant supply, the consensus is 
that prices are not likely to in- 
crease or even be maintained at 
present levels unless there is an 
increase in consumption. 


Tungsten Institute 
Asks for Higher Tariff 


Lunsford Long, president of 
the Tungsten Institute, has pro- 
posed to the Senate Minerals Sub- 
committee a tax on tungsten im- 
ports “sufficient to establish a 
floor price for tungsten concen- 
trates of domestic origin of good 
grade of at least $45 a short 
ton unit of tungsten trioxide.” 
Mr. Long says that the present 
tariff of $7.93 per short ton unit 
is “entirely inadequate. . . No 
tungsten producer in this coun- 

(continued on p 262) 
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NONMETALLICS 


Prices for large quantities for range 
of grades, color, sizes; given in $/lb 
























RUBBER 

Material Dry Latex 
Butadiene-Acrylonitrile .49-.65 44-.54 
Butadiene-Styrene .17- 30 .26-.32 
Butyl. ... .23-.28 
Neoprene®. . 39-.75 .37-.47 
Silicone*.. . 1.90-4 
Polysulfide* 47-] 10-.92 
Natural. . 33” 











aLess than carload quantities. 
bAverage spot price for month of July. 


GLASS FOR REINFORCED PLASTICS 



















Fabric ($/yd 38 in. wide)* 













Prices of Materials 


Changes since last month are bold-faced 


THERMOPLASTICS 





















Molding Sheet Rod Tube 
Material Compounds |(.030-.250 in.) 
g in ¥g-1Y% in Yg-Yy in. 
Acrylic 51-.59 49-215 | .90-1.15 |  .80-.90 1-115 | 90-1 
Cellulosic 
Acetate. .36-.65 92-1.16 15-1 .65-.75 85-1 ik 
Butyrate. . . 50-.72 1-1.28 .95-1.20 .85-.95 1.05-1.20 85-] 
Nitrate 1.60-2.73 1.45-1.75 2.25-5.00 
Propionate. ... 51-.63 
Fluorocarbon | 
Se 7-8 15-23 18-22 14-20 20-22.50 | 16-2 
WE....:: 4.50-7.45 | 14.30-11 13 13 i es 
: = o |} - 
Nylon 1.18-2.30 3 3 3 
Polyethylene .35-.56 .85-] 15-1 | .65-.75 85-1 | .75-.88 
Polystyrene »26-.44 57-61 .65-.90 .55-.65 .15-.90 .65-.75 
Vinyl .21-.43 .62-.92 15-1 .65-.75 85-1 








Mill base prices for large quantities; given in $/lb except where indicated 








































responsible for materials selection. 
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ig a 48 
181 Long-shaft satin weave .03 NONFERROUS METALS 
143 Unidirectional 1.00 
Roving* 
Continuous. 40 ALUMINUM 
Continuous spun strand. 36 
Continuous chopped spun 38 _99 997 26-28 
Milled fibers (1/32-% in.)* 45 cys pe 
Mat Foil (5-0.5 mil) 55-.77 
Chopped strand (2 in.) 2-12 Alloy Ingot (13, 43, A132, 214) 29-32 
Surfacing ($/1000 sq ft) 10-19 Sheet (1100, 3003; 3-0.03 in.)* 40-.45 
Continuous chopped strand Plate (1100, 3003, 5050, 3004, 5052)". .40-.43 
(<2 WD... se: 40 
aMill finish. 
aPrice includes binder or finish. 
bPrice varies with binder. 
¢0.010-0.020 in. thick. GRASS 
Cart., Low, Red, 
THERMOSETTING PLASTICS Form 10% | 80% 85% 
, a Sheet, Strip... 44 47 48 
. Molding Laminating, Seamless Tubing. | .47 |  .50 51 
Material Compounds Casting Resins Rod (not f.c.) AA 47 ‘48 
Alkyd... 34-53 vee Wire. . A5 47 48 
Epoxy.. — .45-.80 
Melamine. . 42-45 40-.41 COPPER 
Phenolic. . .20-.40 .17-.34 
Polyester .. A2 32-.50 Ingot (elec)................... 29 
Silicone. . 2.75-5.40 1.55-1.74 Sheet, Strip (hot rolled). ...... 51 
Urea |_.19-.33 = Seamless Tubing................... 51 
460% solids content. ee le ad Jenin vids ——— 
Rod, Free Cutting. . 7 Sainte ats 57 
Wire 
; é Round... ptV RAST ieee ae 
All prices are approximate and given Square, Rectangular.............. 37 
solely for general guidance of those ee Al 





LEAD 





Common Grade 





MAGNESIUM 





Pig (98.8%) 
Ingot (98.8%) 


AZ91B Ingot (die casting) 




















AZ9I1C ingot (sand casting) 
Delivered price. 
NICKEL 
Form 7 | a Monel 
Ingot..... * | — 
Rod..... | 1.07 89 
Sheet, C.R. | 1.26 | 1.06 
Strip, C.R. — 1.24 | 1.08 
Seamless Tube — | 1.57 | 1.29 
aDelivered price. 
TIN 
93-.94 


PU, Shade eiveien divas sane een ayee 





, aDelivered price. 


(continued on p 258) 
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Faced with the problem of designing 
this center-tube impact as a one- 
piece part, a designer who is not 
familiar with Alcoa® Impacts would 
throw up his hands. Then he would 
break out the slide rule to start figur- 
ing costs on welding the center tube 
to the base. After that, he’d have to 
puzzle out an inexpensive way to 
join the base to the side wall. The 
fact is, he never would figure out a 
way to do it economically. 

To the informed designer who is 
familiar with Alcoa Impacts, this 
would be just another routine job 
that he could rely on Alcoa’s Impacts 
experts to knock out for him. In spite 
of its rather complicated design, it 
's formed (as are all impacts) in a 
fraction of a second, with a single 
stroke of the punch. It is a strong, 
lightweight, seamless part. Actually 
made better, stronger and more eco- 
nomically than it could have been 


made in one piece-in one stroke aS an ALCOA IMPACT 


by any other fabricating method. 

To guide your thinking, check the 
handy rules of thumb below. Any 
part that is a closed-end tubular part, 
or cup-shaped, should be considered 
as an Alcoa Impact. In one shot, we 
can make round, oval, square or 
special shapes. Ribs, splines, flutes 
or other functional or decorative 
patterns can be incorporated on the 
inside or outside. Let your imagina- 
tion go to work; we’re anxious to go 
to work for you. 

To get your imagination started, 
send for Alcoa’s design manual, Alcoa 
Impacts— Metal in Motion. You'll 
find it loaded with design tips and 
ideas that have saved other designers 
a lot of money. For on-the-spot as- 
sistance, call your nearest Alcoa sales 
office. It’s listed under ‘“‘Aluminum”’ 
in the Yellow Pages of your telephone 
directory. An Alcoa sales engineer 
will put his solid technical know-how 


For more information, turn to Reader Service card, circle No. 408 


at your disposal. Aluminum Com- 
pany of America, 1994-K Alcoa 
Building, Pittsburgh 19, Pa. 


Some Impact Rules of Thumb— 
Check your problems against this list: 


1. Parts requiring hollow sections—either tube or 
cup-shaped with one end closed. 

2. Parts with walls or surfaces requiring zero draft. 

3. Parts requiring lengths up to eight or ten times 
the diameter. 

4. Parts requiring the strength of forgings. 

5. Parts requiring tolerances down to +0.005’. 

6. Parts requiring ribs, bosses or fins as integral! 
parts. 

7. Parts requiring low unit cost in mass produc- 
tion. (Often the savings in machining, fabrica- 
tion and assembly made by impacts amortize 
tooling in relatively short runs.) 





YOUR GUIDE 
ALCOA ©. TO THE BEST 
ALUMINUAA IN ALUMINUM 
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PRECISION 
PRODUCTION 
PROBLEMS ? 




















NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
+ direct scale read- 
- _ings to 0.2 seconds 







BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 





CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified sil- 
houettes or surface 
views. Simple opera- 
tion, highest preci- 
sion measurements: 
to 0.0001”, linear; 
to 1 minute of arc, 
angular. 





NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 


Quickly measures 
Opaque or transpar- 
ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 
angular, to 1 minute 
of arc. 









For more information, turn to Reader Service card, circle No. 479 
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Here’s help from 
Bausch & Lomb 


pg e) eo} Reo} Sie), 
INSPECTION 
FABRICATION 
MEASURING 
TESTING 


STEREO- 
MICROSCOPES 


Magnified 3-D views | 
of tiny parts. Dust- | 
proof, shockproof, 
can be mounted | 
right in machine or 
fixture. Speeds as- 
sembly, inspection. — 
Most complete line, 

widest field of view. 





OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 
ing data on Surface 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Micro- 

scope Bodies, Mi- | 
crometer Discs, Wide | 
Field Tubes, Brinell 

Microscopes, Shop 

Microscopes. 








eee eee» 
oe 





‘BAUSCNS Loman ornem Oo, POKKETER & HOw VOOR 





MAIL COUPON TODAY FOR VALUABLE DATA 





BAUSCH & LOMB OPTICAL CO. 
79322 St. Paul St., Rochester 2, N. Y. 


Please send literature on optical production 
aids checked below: 
(] Alignment Interferometer [] Bench Com- 
parator [] Contour Measuring Projector 


[_] Toolmaker's Microscope [] Stereomicro- 
scopes [_] Optical Aids Catalog 








IPT + piicsakcbob stabi doeceubitensuboubsshtcntvaindésnoduddeded 
PRIUS ocssccaccesstinsseschsnieonctbtesontionecevectounocessbieees 
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TITANIUM 





Sponge (99.3+%) 2.00-2.5) 
Bars, Rod 6.15-6.40 













Re ee eee . 104%: 
Die Casting Alloys®............. 





aPrime Western—Special High Grade. 
bAlloys 2, 3, 5. cDelivered price. 


METAL POWDERS 














































Aluminum *:' caus bakes 
TS ac Sk baaevawans 37-41 
Copper (elec or red.)*........... .43 
SS ce 120 
Molybdenum (98%) 3.80-4.10 
ESS Se 1.05 
Tantalum. .... rie 49 


Tungsten (C-red. 98.8%: 








H.-red. 99+%) 4-5° 
Zirconium 

Flash Grade... 11.50 

Electronics Grade 15 
aPrice for 100 mesh. cDelivered price. 


bFreight allowed. 


OTHER NONFERROUS METALS 





Cadmium (bars)... , 1.70 
iexens% ae $35/troy oz 
Indium (99.97+%).......... . .$2.25/troy 02 
Manganese (99.9%). ........... 348 
RR is: Cari ntin nee bic pn id $23-24/troy 02 
EE See ae $84-87 /troy 07 
SEN ere 91¢/troy oz 
Tantalum (sheet, rod)........... 55-60 
el RE Tas 3.45 


Zirconium (sheet, strip, bar)... .. 27-35 





aDelivered price. 
PRES CL ERA TOTS IE 
IRONS AND STEELS 


Mill base prices for large quantities 


SEMIFINISHED STEEL (S$/net ton 





I ecuraneccerest<avians 7] 
Billets, Blooms, Slabs 


Carbon, Re-Rolling............... 77 50 

ere 9€ 

PP CIID ooo cin abd bcc ddictee 114 
Seamless Tube Rounds.............. 117.50 
| RP $6.15, cm 









oD 
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You have never seen Fluoroscopy 
Like This! 


FLUOREX Penetrates Thicker Sections... 


Shows Better Detail! 


Now you can “see” through thicker, heavier 
castings, welds and assemblies with unsurpassed 
detail, definition and resolution. The Fluorex® 
Image Intensifier, a product of Westinghouse 
research and engineering, assures rap'd, accurate 
fluoroscopic inspection; lets you see more, faster. 
Other advantages are daylight viewing (because 
image is so bright), and a field no larger than the 
eye can view comfortably. Fluorex can be 


you CAN BE SURE...1F ITS 


Westinghouse 


quickly adapted to your existing X-ray inspec- 
tion equipment. 

Whatever your X-ray inspection problem 
may be, our staff of Industrial X-ray Engineers 
can help you solve it with Westinghouse fluoro- 
scopic or radiographic equipment. Write today 
for complete information: Westinghouse Elec- 
tric Corporation, X-ray Department, 2519 
Wilkens Avenue, Baltimore 3, Maryland. 5-08352 


INDUSTRIAL X-RAY 


Westinghouse Electric Corp. 
X-RAY DEPARTMENT 
2519 Wilkens Avenue 
Baltimore 3, Maryland 


For more information, turn to Reader Service card, circle No. 504 
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ROM KENNAMETAL 














If you have any sealing ring problem that demands. . 








1. Extreme resistance to abrasion, or 


2. The ability to resist elevated temperatures, or 


3. Unusual resistance to severe corrosion. 


KENNAMETAL has some proven answers for you. 


ABRASION RESISTANCE. Kenna- 
metal tungsten carbide sealing rings 
installed in a deep-well rotary pump 
gave one to two years’ service; 
packing type seals had failed in two 
to four weeks. Kennametal rings 
in a recirculating pump, handling 
water with fine grains of iron oxide, 
lasted 30 to 60 days. Packing type 
seals failed in 24 to 48 hours. 


ELEVATED TEMPERATURES. A jet 
engine shaft seal of Kentanium,* a 
titanium carbide, operating with- 
out lubrication at 15,000 surface 
feet per minute under 0.3 to 0.6 lbs. 
pressure per lineal inch of circum- 
ference and 900° to 1000° F, out- 
performed every other material. 
Kentanium Rings are stress-free— 
do not tend to split radially, main- 
tain original face flatness even at 
high temperatures, and have excep- 
tional wear and resistance strength. 


SEVERE CORROSION. Where cor- 
rosion and abrasion are present, 
Kennametal has seal rings of Grade 
K501, a platinum-bonded carbide. 
Used as seals to confine liquid 
oxygen or fuming nitric acid, seal- 
ing results are reported as “‘far 
superior to any previously used 
materials, with no indication of 
face wear.” 


Other desirable characteristics of 
Kennametal seals: high modulus of 
elasticity, low expansion under 
heat, high resistance to wear and 





| 


much lower service cost. For more | 


information, ask for ‘‘Characteris- 
tics’”” book, write KENNAMETAL 
INc., Latrobe, Pennsylvania, Dept. 
DM12. a 


*Kennametal and Kentanium are the 
trademarks of a series of hard carbide 
alloys of tungsten, tungsten-titanium 


and tantalum. ¢-3070 


INDUSTRY AND 








oe K 


ENNA 
Partners 





METAL 


in Progress 





For more information, turn to Reader Service card, circle No. 437 
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FINISHED STEEL (S$/cwt 
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High Str 
Form Carbon | Low Alloy \lloy 
Plate.......| 5.10 162 | 72 
Sheet, H.R. 492 | 727 
Sheet,C.R..} 6.05 | 8.97 
Strip, H.R...) 492 | 7,32 8 10 
Strip, C.R. 7.15 | 10.65 
Bar, H.R. 5.42 7.92 6.47 
Bar, C.F. 7.30 877 
STAINLESS STEELS (S$/Ib 
Forging) H.R. Sheet, 
Material Billets | Bars | Plate Strip 
Austenitic io 
301, 302, 
302B, 303, 
304, 305. | .38-.41 | .44-.48 | .46-.51 | 51-.59 
3218 47 | 56 | .60 66 
347* 56 | 65 | .70 80) 
Martensitic | | 
410°. 28 | 34 | 35 | 40 
416 29 | 34 | 35 | (Al 
a .32 38 | 40 | 48 
420, 440 34] Al | 45 | 62 
Ferritic e | f 
405, 430, 
430F * 30 | .34-.35 | .36-.38 | .41-.47 
442 32 38 40 56 
431 30 35 46 54 
446 38 | 45 | 46 67 
High Mn | 
202 * 37 43 A5 49 
Extra Low C 
304L 48 | 56 59 63 
316L .64 14 18 82 
Precip Hard. 
17-7PH .66 13 85 90 
alngot prices approx 60% of forging billet 
price. 
METAL POWDERS ($/Ib)* 
Sponge Iron..... 10-.11 
Electrolytic Iron 
Annealed (99.5%). ..... b.. “ae 
Unannealed (99+%)._... 34 
Stainless Steel 
304 1.08 
316 1.44 
aPrice for 100 mesh. 
IRON (S/gross ton) 
Pig 65-6 
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Modern electronically controlled slitters give you exact, clean-edged widths. Speeds up to 700 linear feet per minute ore another factor in prompt service. 


Anaconda Aluminum Coiled Sheet 


ALUMINUM COILED SHEET produced to the high 
standards of quality and uniformity maintained by 
The American Brass Company is now available for 
prompt shipment from our Torrington Division to all 
points in the United States. 

It is rolled on the most modern, high-speed equip- 
ment, X-ray controlled to close tolerance in gage. High- 
speed, electronically operated slitters give exact widths 
with clean edges on evenly and tightly wound coils. 
Latest annealing furnaces—with controlled atmosphere 
and temperature—provide high uniformity of metal 
structure to meet specified mechanical-property limits. 
IN THESE WIDTHS: Maximum 28 inches 

Minimum °% inch 
IN THESE THICKNESSES: Maximum 0.064 inch 
Minimum .006 inch 


COIL WEIGHTS: Up to 100 Ib. per inch of width 
ARBOR SIZES: 4, 6, 8, 10, 12, 16, and 20 inches in 
diameter 

ALLOYS: 1100, 3003, 3004, 5005, 5050, 5052 
TEMPERS: Alloy Nos. 1100, 3003, 5005 

—O, —H12, —H14, —H16, —H18 

Alloy Nos. 3004, 5005, 5050, 5052 

—O, —H32, —H34, —H36, —H38 
FOR IMMEDIATE ACTION, call The American Brass 
Company Office nearest you. The American Brass Com- 
pany, Waterbury 20, Conn. 5796 


ANACONDA 


ALUMINUM COILED SHEET 
Made by The American Brass Company 


For more information, turn to Reader Service card, circle No. 399 
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actuates another precision product 


























A Product of 
Westinghouse 
Electric Corp. 
Standard Control 
Division 
Beaver, Pa. 


The Westinghouse TRI-PAC Circuit Breaker was developed to 
provide an economical high-interrupting capacity device for protec- 
tion against short circuits, or fault currents, in applications deliver- 
ing up to 100,000 amperes to breaker locations. This advanced-type 
breaker gives triple protection -(1) thermal time delay, (2) mag- 
netic instantaneous, and (3) fusible current limiting. Developed 
by Westinghouse research engineers, this combination is greatly 
superior to fuses alone. Expensive fuse-replacement is reduced and 
single-phasing is eliminated. 


With a world-wide reputation for reliability of products, 
it is natural that Westinghouse should rely on Chace to provide 
the all-important thermostatic bimetal breaker element. Precision- 
formed to the finest tolerances in the industry, Chace Thermostatic 
Bimetal is rigidly tested and inspected by experts with over a third 
of a century of exclusive bimetal specialization. With unerring and 
automatic precision, these vital elements initiate the breaking of 
the circuit when fault currents endanger valuable equipment. Made 
better to help industry’s products perform better, Chace Thermo- 
static Bimetal continues to widen its usage in applications every- 
where, year after year. 


Remember Chace when you design for protection of valu- 
able equipment or for temperature actuation or indication. Depend- 
able Chace Thermostatic Bimetal is available in 28 types, in strip, coil, 
or completely fabricated and assembled elements made to your spec- 
ification. (We do not manufacture complete controls or any other 
devices in competition with our customers.) Write today for new 
44-page booklet, “Successful Applications of Chace Thermostatic 
Bimetal”, containing interesting uses of bimetal and many pages of 
engineering data that may help you solve your product problems. 


W. M. CHACE CO. 


Theunostakic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. 
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TIN PLATE ($/base box) 










Hot Dip (1.25-1.50 Ib) 10.05-10.3 
Electrolytic (0.25-0.75 Ib) B.75-9.40 
Black Plate........ 185-7.95 










—— 


Nowa, 


FINISHES AND COATINGS 






ORGANIC COATINGS 









— 





























Avg | 
Thk | Mils | Cost, 
Material per | Re- | ¢/sq 
Coat, \quired®|ft/dry 
mil | | mil? 
VARNISHES, ENAMELS 
Short Oil Phenolic 
SR } O | 1.50 
ae 1.2 10 | 1.75 
100% Phenolic........] 1.0 15 | 175 
Straight Oil-Modified 
ea ee 15 | 15 | 1.50 


Alkyd-Amine (90-10)...) 15 | 1.5 | 1.75 
Alkyd-Phenolic (50-50).} 1.5 | 1.5 | 175 
Alkyd-Vinyl (50-50)....) 10 | 2.0 | 20 
Alkyd-Styrene (70-30)..) 1.2 | 15 | 1.75 












SG cin a che Gate Oe 18 | 18 | 2.00 
Silicone..............1.5-1.01}.5-1.0| 6.0 
ie nd os cae 2.0 20 | 10 






Neoprene.......... 5.0 | 5.0 | 1.50 
















DISPERSION COATINGS 
































Phenolic 10 | 15 | 175 
Vinyl... a, 10 | 20 | 250 
Fluorocarbon.. 10 | 1.0 | 159 
LACQUERS | 
Nitrocellulose. ...... 19 | 2.0 | 2.50 
Wo 345.4< 02 1 1.0 | 2.0 | 2.50 
Acrylic. ... ...f 10 | 20 | 20% 
Butyrate 1.0 2.0 | 2.75 





aThickness over phosphate coating required 
for exterior durability on steel. For purely 
decorative coating, 1 mil will usually suffice. 
bMaterials cost only. Realistic price compar- 
ison can be made only on basis of dry applied 
coating, not on basis of cost per gallon 


Tungsten—continued 





try can operate at the current 
world market price of $14 a short 
ton unit.” 

Mr. Long indicated that only 
four tungsten mines are currently 
in operation in the United 
States, as against 700 miunes 
which produced 15.8 million 
pounds of tungsten in 1955. He 











1300 pound castings for large high speed paper-making 
machine. Nickel added to cast iron eliminated deformations 


caused by internal stresses. Frame cast by L. Brayton Foun- 
dry Co., for St. Regis Paper Company, East Providence, R. I. 


Deformation problem in heavy cast frames 
straightened out with 1.00% nickel cast iron 


St. Regis Paper Company had a prob- 
em machining large cast frames for 
nigh speed multiwall paper-bag- 
making machines. 


When frames were cast, differ- 
ences in cooling rates between thick 
and thin sections caused wide varia- 
tions in the “as cast’ microstruc- 
ture. And trouble began. 


The base iron, adjusted to give 
dense, wear-resisting structures in 
heavily bossed areas, was chilling in 
%” web sections. Result: internal 
stress, deformation during machin- 


4, 67 Wall Street 
CO. THE INTERNATIONAL NICKEL COMPANY, INC. newyork 5, n.v. 


o 


ing and serious misalignment in fin- 
ished frames. 


Heat treating? Not quite the an- 
swer. It would boost the cost of the 
casting 25%. There was another 
way. An easier way. A sure way. 


1.00% nickel addition solves deformation 
problem. 


St. Regis engineers working with 
the foundry decided on a 1.00% 
nickel addition to the base iron. 
It solved the problem. The nickel 
brought about uniformity of micro- 
structure. It reduced chill and elimi- 


nated the stresses resulting from it. 


This increased stability paid off in 
another way: it saved valuable pro- 
duction time. With nickel cast iron, 
machining operations keep right on 
going — without interruptions for 
stress relief or danger of hard edges. 
The nickel also makes the frame 
easier to machine to the tolerances 
required. 


Do you have a metal problem? 
Let’s talk it over. In the meantime, a 
booklet, ““Nickel Alloyed Cast Irons” 
may give you a clue to the solution. 
Just write. 


For more information, turn to Reader Service card, circle No. 433 
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Stainless Alloy Surface protects heat ex- 
changer element in gas-fired unit heater 
which operates at approximately 


1600° F. 


Stainless Alloy Surfaced flame spreader 
replaces Stainless Steel spreader nor- 
mally used in fuel burner nozzle at a 
40% cost saving. 





Heat treatment retorts operating up to 
2600° F can be protected against heavy 
oxidation which reduces service life. 
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Heat exchanger used in evaporators and condensers will withstand 1600° F indefinitely. 


Heat Protection 
Up to 2600° F. 


Steels having a carbon content from 1008 to 
1053 can now be given a Stainless Alloy Sur- 
face providing heat resistance equal to that 
afforded by Stainless Steels. A new, low-cost 
process — ASC Metal Diffusion — creates by 
atom interchange a chromium-rich surface 
that gives unlimited heat protection at 1600° 
F. and limited protection up to 2600° F. 


Unlike coatings, platings and claddings, an 
ASC Stainless Alloy Surface becomes an inte- 
gral part of the processed work. It will not 
chip, peel, craze or crack. The Process is 
applicable to all iron, steel, and ferrous alloys 
— and forming, welding, brazing and solder- 
ing, can be done by methods in general use. 


ASC Metal Diffusion also gives low and 
medium carbon ferrous products corrosion 
resistance equal to that of 430 stainless. 
Medium and high carbon content products 
can be given wear resistance surface hardness 
of RC 70-72. For more information about 
this revolutionary process write for data, 
consultation, or product demonstration. 


ALLOY 
SURFACES 


COMPAN Y 
103 South Justison St., Wilmington 1, Del. 
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PRICES PMDESIaRa 


blamed “this stagnation the 
tungsten industry” on the Goy. 
ernment’s failure to contin. 
tungsten support subsidy. 
Although the Senate strongly 
endorsed the program, the House 
of Representatives adamantly re. 
fused to continue the tungsten 
program in this session of (Cop. 


g£ress. 


d 


World Production 
of Beryl Up 40% 


World production of beryl, the 
only commercial-source mineral of 
beryllium, reached an_ all-time 
high of 12,500 short tons in 1956 
—about 40% higher than the pre- 
vious high established in 1955. 

Beryl production in the United 
States, however, totaled only 460 
tons, according to the Bureau of 
Mines. This was about 39% less 
than the record high set in 1953 
and was the lowest since 1948. 
As a result, beryl imports into 
the U.S. reached a new peak of 
12,371 tons and broke the pre- 
vious high by almost 55%. 

At present about 200 operations 
in 11 states are producing bery! 
in quantities ranging from only 
a few pounds to a quarter mill- 
ion pounds. South Dakota and 
Colorado lead in U.S. output. 


Alloy Steel Consumption 
Down 18% in First Half 


Although total shipments of 
steel were only about 5% lower 
in the first half of 1957 than they 
were in the first half of 1956, 
shipments of alloy steel mill pro- 
ducts (excluding stainless) were 
18% lower. 

The large decrease in alloy 
steel consumption was due largely 


to curtailment by three major 


users: the automotive industry, 
industrial equipment manutac- 
turers and warehouses. The ac 
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With Every Blow of the Hammer, 
Strength is Pounded In 


The ram of the forging hammer strikes with an 
almost incredible force. But it neither shatters nor 
ruptures the hot steel beneath it. Instead it actually 
“pounds in” strength, and at the same time causes 
the steel to be shaped by the dies. 

The photograph above shows an everyday occur- 
rence in the Bethlehem drop-forge shops. There a 
large battery of steam and board drop hammers is 
constantly at work, pounding out strong, sturdy 
forgings of many different designs. Some of these 
pieces weigh as little as a pound. Others, like the 
one in the picture, run big. 

For years Bethlehem has been making drop and 
other closed-die forgings for the petroleum, mining, 


BETHLEHEM STEEL 


aviation, automotive, and electrical industries, to 
name but a few. Both quality and variety are 
assured by excellent facilities, which include die- 
sinking shops, hammers to 8,000 lb, mechanical 
presses to 3,000 tons, and full heat-treating equip- 
ment. 

Bethlehem drop forgings are available in weights 
ranging from one to 250 lb. No matter what size or 
design you require, we can handle it to your entire 
satisfaction. Call us when next in the market. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific 
Coast Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation. 


THEEHE 


pETHIEHEN 
sTFEL 
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° . stronger 
pound for pound 
than steel... 
rust and corrosion 
resistant ... 
unaffected by 
weather . 
lightweight .. . 
dielectric... 
beautiful ... 
custom molded 

in matched 
metal dies for 
uniformity and 
dimensional 
accuracy. 


If you are not 
familiar with the 
many advantages 
of MOLDED 

FIBER GLASS, as 
custom molded by 
the Molded Fiber 
Glass Company, 
you are invited 

to write us, without 
obligation, for full 
information. 


MOLDED FIBER 
GLASS may be just 
what your new 
product needs. 






Molided | — 

Fiber iMo.ven Fier GLasse 
Glass * cenmoners ante | 
Company |_ 


4421 Benefit Avenue 
Ashtabula, Ohio 


f 
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ALLOY STEEL SHIPMENTS: 
(1000 tons) 











1954 1956 | 1957 
Se ~ 328 556 482 
RAR 528 425 
ae 328 577 453 
Ree 304 519 427 
wa dy ad 301 521 437 
ees oo 530 415 
. | Te ee 1899 3239 2639 














aMill products excluding stainless. 


companying table, based on 
American Iron and Steel Insti- 
tute figures, gives actual tonnages 
shipped for 1954, 1956 and 1957 
Figures for 1955 (not in table) 
indicate that there was a steady 
increase in mill shipments until 
1957. 


What’s Happening 
In Prices and Supply 


Steel—Bethlehem Steel Corp. is 
expected to raise its annual steel 
producing capacity from 20.5 mil- 
lion tons to 23 million tons, ac- 
cording to A. B. Homer, president. 

Consumption of iron ore in the 
United States during the first 
half of 1957 amounted to 65,339,- 
735 gross tons—an increase of 
727,000 tons over production in 
the similar period last year. 

Nylon—Du Pont has lowered 
prices of all its Zytel nylon mold- 
ing compounds by approximately 
10%. Individual prices depend on 
quantity and type. Zytel 101, a 
general purpose compound, has 
been reduced 15¢ per lb to $1.18, 
for truckload quantities. 

Acrylic fiber—Union Carbide 
Corp. has increased prices of its 
Dynel acrylic fibers: natural, in- 
creased 5¢ per lb to $1.10; colors, 
increased 10-20¢ per lb to $1.30- 
1.40. 

Magnesium—Production of pri- 
mary magnesium ingot reached a 
peacetime high in the first half 
of 1957. Total output, all from 






[So 77 





SEEKING THE 
IDEAL MATERIAL 


Ow 


* Molds for powder metallurgy? 


oats 
= 


* Sintering boats? 


* Crucibles, jigs, plates? 











* Similar hot applications? 


HERE'S YOUR ANSWER 


Speer carbon and graphite parts aré 
not wetted by molten metals. They hold 
their shape with no warping, regard- 
less of temperature. They have high 
heat transfer and will not break down 
under severe thermal shocks...will not 
crack or split...are chemically inert 


Easily machined or fabricated, Speer 
carbon and graphite parts can be pro- 
vided in almost any size and shape to 
your exact dimensional tolerances. If 
you have a design problem involving 
high temperatures, examine the advan- 
tages—and economies of Speer Carbon. 
Speer’s knowledge and experience is 
yours for the asking—mail the coupon 
today for further details. 


a. es eer eae eae I 


__aies ab 


Please send information on carbon for use in 








Name 





Title 








Company 


Address. aime 





City. Zone ———— | 
{ 
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ter-Balester 
press. 


















ACIPCO 


Contrifugally Cpun 
STEEL TUBES 





Selected for Newly Developed Press 


Dempster Brothers, Inc., of Knoxville, Tennessee, is one 
of the country’s leading manufacturers of baling equip- 
ment. They also manufacture equipment in the famous 
Dempster-Dumpster System of materials handling. 

When Dempster Brothers’ engineers required power- 
ful hydraulic cylinders for their new “‘750”” Dempster- 
Balester, they called on Acipco. Working with Dempster 
Brothers’ creative engineering staff, Acipco supplied the 
two main hydraulic cylinders, completely fabricated and 
assembled, for this new, more economical press. 

The Dempster-Balester main cylinders are examples 















H 'ydraulic cylinders fab- 
ricated of Acipco steel 
tubes ready for shipment. 


/o\ px Ee Ete rCAN 


OF Sp ae B— 1 Oy oe 23 8 2) ® @ © 





‘) 
LBIRMINGHAM 


Special Products Division 
2, ALABAMA 






Close upof Acipcosteel tubes 
used as hydraulic cylinders 
and rams in the new Demps- 
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WWI Sva/n 
BHLESTE 


¥' New Dempster-Baleste: 
“750” features the Aux- 
iliaryv-Compression 
Door and Skip-Pan 
Loader. New, longer 
charging box handles 
scrap as large as a com- 
plete auto body 





A} 

r. 
t 

4 








Meet us at Booth 1376 
Metals Exposition—Nov. 4-8 
Chicago 


of the extra advantages you get when you specify Acipco 
centrifugally spun steel tubes for your application. In 
addition to getting high quality tubes with the exact 
physical, metallurgical and chemical properties your ap- 
plication requires, you get the benefits of expert technical 
assistance and Acipco’s combination of complete facilities 
and manufacturing competence. 

If you manufacture or design products requiring tubu- 
lar steel, your nearest Acipco distributor will be glad to 
supply information about Acipco steel tube applications 
in your field. 


SIZE RANGE: Lengths up to 16’ — longer lengths by welding tubes 
together. OD’s from 2.25” to 50”; wall thicknesses from .25” to 4” 


ANALYSES: All alloy grades in steel and cast iron, including heat 
and corrosion resistant stainless steels; plain carbon grades and 
special non-standard analyses. 


DISTRIBUTORS 


J. M. Tull Metal & Supply Co. 
285 Marietta St., N.W. 
Atlanta, Ga. 


C. A. Roberts Company 
2401 Twenty-fifth Avenue 
Franklin Park, Ill. 


Strong, Carlisle & Hammond Co. 
1392 W. Third St. 

Cleveland 13, Ohio 

Ducommun Metals & Supply Co. 
4890 So. Alameda St. 

Los Angeles 54, Calif. 









Austin-Hastings Co., Inc. 
226 Binney St. 
Cambridge 42, Mass. 


Peter A. Frasse and Co., Inc. 
17 Grand St. 

New York 13, N.Y. 

Lyman Tube & Bearings, Ltd. 
920 Ste. Sophie Lane 
Montreal 3, Canada 

Vinson Steel & Aluminum Co. 
4606 Singleton Blvd. 

Dallas 7, Texos 
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=... Meets is 
~~ Sternest 
Test 
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Reactor components, 
operating submerged in high- \ 
temperature and high-pressure X 
radioactive water, are sealed in 
protective “cans” of stainless steel. 
Pile control rods, exposed to the same 
conditions, are clad with sleeves of 
stainless steel and are suspended by 
cables of stainless steel. 


ingens Ric Sea 
oe 
Bin SiMe ORES ao 


In any field — nucleonic, aviation, \\ 
guided missile — where critical specifications \ 
must be met, Wallingford Steel can fill the 

need with stainless and super metal strip or \ 
tubing of extremely high quality, 

excellent corrosion resistance and 

low heat transfer rates. 


Whether your need is quality stainless steel, or 
super metals with special characteristics, 
Wallingford Steel can help you. Write today. 


THE 


WALLINGFORD 


STEEL CO. 
WALLINGFORD, CONN., U.S.A. 





COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: 





Super Metals, Stainless 
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Dow Chemical Co.’s two 
in Texas, was 41,267 tons 
Zinc—Consumption of slal 7i; 


LAili\ 


during 1957 should go oye 
900,000 tons, according to th, 


American Zinc Institute. John 1 
Kimberly, executive vice pres 
ident, reports that “despite th 
current unbalance between pro 
duction and consumption, the droy 
in zine prices and the ‘wait and 
see’ attitude on the part of zing. 
consumers, 1957 will end up 
among the top consumption years 
in the industry’s history.” 

Cellular Plastics—Productior 
of cellular plastics in 1957 is es 
timated to reach 29 _ millior 
pounds, or 55% more than last 
year’s 16 million pounds. Accord 
ing to Dr. Paul G. Roach, chair 
man of the Cellular Plasties Div 
of the Society of the Plastics In 
dustry, flexible and rigid viny 
foam production will more tha: 
double last year’s 3.5. millio1 
pounds; production of flexible an 
rigid urethane foam, 
amounted to 4.7 million pounds 
last year, is also expected t 
double; and _ rigid polystyren 
foam production, which amounted 
to 8 million pounds in 1956, is ex 
pected to reach 12 million pounds 

Polystyrene—An average pric 
reduction of 5% has been an 
nounced by Plax Corp. for its 2-10 
mil thick. hiaxiallv oriented poly 
styrene sheet. The reduction: 
apply to clear materials only. 

Granite board—National Starch 
Products, Inc. is increasing its 
production capacity of granit 
board by 50%. According t 
James Dillon, vice president. 
growing demand by leading fur 
niture manufacturers necessitated 
the increase despite the fact that 
many people in the wood indus- 
try consider the particle board 
market overproduced. 

Carbon, graphite—National Car- 
bon Co. has completed its seve! 
year expansion program aimed 4! 
adding nearly 100,000 tons to ifs 
annual productive capacity. 


whic! 
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SPI Issues Specifications on PVC 


B Another step forward in the 
development of plastics foams as 
predictable engineering materials 
has been taken with the issuance 
of three standards by the Cellu- 
lar Div. of the Society of the 
Plastics Industry. The standards 
Bre « 

1. Specifications and methods 
of test for polyvinyl chloride or 
vinyl copolymer foams. 

2. Methods of test for rigid 
cellular plastics materials such 
as styrene, urethane, phenolic and 
urea foams. 

3. Standard methods of chemi- 
cal analysis of urethane foam raw 
materials. 

Copies of the standards 
may be obtained from the So- 
ciety, 250 Park Ave., New York 
17, N. Y. (For further informa- 
tion on foam plastics, see Ma- 
TERIALS & METHODS, June ’56, 
p 144), 

The specifications for vinyl 
foams include: 1) a definition of 
terms (including such expres- 
sions as open cell, surface and 
applied skin, mechanically and 
chemically blown foam, etc.); 2) 
a definition of acceptable ma- 
terials and workmanship, and in- 


new 





Metal Show 


For details of next month’s Metal 
Show see p 21 of this issue. 





formation on color, tolerances on 
dimensions, packaging and mark- 
ing, and inspection and rejection; 
3) an outline of testing methods 
arranged according to type of 
test, apparatus, test specimens, 
test procedure and calculation of 
test results; and 4) descriptions 
of such tests as indentation load 
deflection, air oven aging, com- 
pression set under constant de- 
flection, static fatigue, dynamic 
flexing and density. 

Various grades of vinyl foam 
are designated by two digit num- 
bers. The first identifies the kind 
of vinyl foam: 1—uncored, extra 
firm; 2—cored; and 3—uncored. 
A second digit is used to indicate 
the degree of firmness, the softer 
grades being identified with a 
lower number and firmer grades 
with a higher number (see ac- 
companying table). 

Three other sets of require- 
ments have not been included in 
the table. These are: indentation 
—load deflection (after air oven 
aging 22 hr at 212 F), should 
not exceed + 20% change for 
all types of vinyl foam; maximum 
compression set (after 22 hr at 
158 F), should not exceed 15% 
change for all types; and max- 
imum dynamic flexing (after 
250,000 cycles), should not ex- 
ceed 10% for all types. 

In order to indicate additional 


Foams 


SPI SPECIFICATIONS FOR VINYL FOAM 





























Grade RMA® | Indentation-Load- 
* No. | Deflection, tb/50 sq in 
| at 25% 
UNCORED, FIRM 
V-ll..... — 190 + 60 
V-12...... — 360 + 100 
V-13..... — 550 + 100 
V-14. — | 750+ 100 
CORED 
V-20%.. Y, 644 3% 
V-21.... l 94+ 3% 
V-21%.. yA | 144+ 4 
V-22.... 2 «| m+ 4% 
V-22%... 2% 23%+ 5% 
V-23 3 28%4+ 6% 
V-23% 3% CO 36 + 7 
V-24..... 4 42%+ 1% 
V-24%... 4Y, 51 + 8 
V-25..... 5 5844 8% 
V-26..... 6 64+ 9% 
V-27. 7 96% + 10% 
V-28..... 8 118% + 11% 
UNCORED 
a Extra soft M+ 2% 
eee Soft Ww-+ 1% 
V-33...... Medium 3244 1% 
ae Firm 50 + 10 
re X Firm 724% + 12% 
. == XX Firm 105 +25 











aRubber Manufacturers’ Assn. 


requirements beyond those speci- 
fied in the table, suffix letters 
may be added singly or in com- 
bination after any grade number. 
The approved suffix letters and 
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$86,000 per year SAVED BY SWITCHING TO 
FANSTEEL MOLYBDENUM FORGING 


One company has made sav- 
ings up to $86,000 per year, 
just because Fansteel’s re- 
sponsibility to a customer 
does not end with delivery 
of the order. It happened 
this way: 


An electronic tube manufac- 
turer specified Fansteel high 
purity molybdenum for the 
cathode cones used in cer- 
tain types of tubes. The cones 
were at first produced by com- 
pletely machining them from 
Fansteel large diameter 
molybdenum rods in the cus- 
tomer’s plant. 





While this machining method “ee 
was proving satisfactory, bois a a 








| 
| 
| 


; Cathode cone Neste produced ois Fanstee! Molyb- 
rie engineers felt that denum by hot forging and finish machining in the 
orging these parts would re- Fansteel Fabricating Plant. 


sult in substantial savings. 

With the cooperation of the customer, Fansteel engineers developed a tech- 
nique for hot forging the base of the cone from a short molybdenum rod. The 
part is finished by machining and drilling. 


This manufacturer immediately turned over to Fansteel the entire job of pro- 
ducing this part. The piece is forged and machined in Fansteel’s completely 
equipped, modern fabricating plant. Strict quality control in all of the steps 
from the processing of the raw material to the finished part guarantees meeting 
the customer’s rigid specifications. 


SAVINGS 






Previous method of machin- resulted in $7,200 saving per month or 
ing complete part ..... $15.00 per part $86,400 per year. 
Forging and finish machin- Additional benefits resulted because the cus- 





een ree ent. 16-90 par part tomer was relieved of concern for rejects and 


SAVING PER PART ..$ 4.80 meeting schedules and was able to release 
Average monthly production of 1500 parts machines and personnel for other work. 












This is another typical example of how the combined experience and teamwork of ' 
Fansteel research scientists, metallurgists, designers and field engineers can result 
in substantial savings for users of molybdenum and other Fansteel refractory metals. 

















The true story reported here is typical of the news 
and technical comment contained in our publication, 
FANSTEEL METALLURGY. We'll be glad to 
place you on our mailing list; all we need is your 
name and address. No cost or obligation, naturally. 


go'STEe, aa <2 dp les 
FA N 5 TE EL METALLURGICAL CORPORATION 
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their significance are as fol! 


Letter Test Required 

- ree Weather resistance: 

eee Load deflection 

Si aveiaacabed Oil resistance 

Te win neta’ Low temperature 

OT teetaeae Tear resistance 

a 4atnvede Flexing resistanc: 
(dynamic) 

' Peres ee Abrasion resistance 

> ere Adhesion to meta! 

(made during molding) 

ee Adhesion, cemented 
bonds 

en Flame resistance 

- ckhee snes Nonstaining 

FE weaawan Compatibility with other 
materials 

ere Resilience 

errr Density 

 eerrtcre Special requirements 


According to the specifications, 
all test methods and values, ex: 
cept flexing resistance and density 
are to be arranged between pur- 
chaser and supplier. 


Annealing Symposium 
To Be Held At Case 


A concentrated, two-day sym- 
posium on the annealing of low 
carbon steel will be held at Casé 
Institute of Technology, Oct 29 
30. Top metallurgists from six 
countries will deliver a dozen pa- 
pers on annealing processes dur- 
ing five general sessions. The 
symposium is a cooperative effort 
on the part of Lee Wilson En- 
gineering Co., Inc. and Case. 












Plastics Engineers 
To Meet This Month 


“Polyethrlenes—Properties and 
Uses” is the theme of the So 
ciety of Plastics Engineers’ one- 
day Regional Technical Confer- 
ence to be held Oct 17 at the Hotel 
Carter, Cleveland. 

Some of the papers dealing with 
polyethylene properties are: “!n- 
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Here is another example of how engineering 
with Durez phenolic plastics created a prod- 
uct that serves better...sells better...costs no 
more and often less than the one it replaces. 

Impact resistance was high on the list of 
oe eee required by Union Insulating Co. 
in designing a non-corrosive conduit junc- 
tion box for hospitals, chemical plants, 
and other industrial services. The material to 
be used also had to be tough, free from warp, 
dimensionally stable, and light in weight. 
It had to resist heat, oil, grease, moisture— 
and corrosion-laden atmospheres. Electrical 


Plastics that Fit the Job 


HOOKER ELECTROCHEMICAL 


1410 WALCK ROAD, NORTH TONAWANDA, WN. Y. 


For more information, turn to Reader Service card, circle No. 384 





..get the others too with DUREZ PHENOLICS 


properties had to meet modern industrial 
requirements. 

Durez checked okay on all counts, Union 
design engineers found. Specified for its 
molded AO-4 boxes, Durez results in a 
superior product at no greater production cost. 
Customers go for its longer service and re- 
duced maintenance. 

The advantages your products could gain 
with these most widely used phenolics merit 
investigation. Talk your needs over with your 
molder...or let us send you engineering 
data on Durez. 


DUREZ PLASTICS DIVISION HOOKER 


PLASTICS 


COMPANY 
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For structural ‘and 


other parts_produted.by 


POWDER METALLURGY 


Prealloyed 
STEEL POWDERS 





‘Featuring Powders for Parts Feeguiring : 


HIGH STRENGTH 
HARDNESS 
CORROSION RESISTANCE 


Vv DUCTILITY 
v WEAR RESISTANCE 


RESPONSE TO HEAT TREATMENT 
POROSITY OR FULL DENSITY 
OR A COMBINATION OF THESE PROPERTIES 


These powders are produced direct from the molten metal, 
each particle being of the chemical analysis of the full melt. 
The analysis, of course, can be varied to create emphasis on 
any of the above mentioned properties. 


Typical compositions are A.I.S.I. 4650 for high strength, 


VANADIUM-ALLOYS 





hardenable parts; and Stainless Types 302B and 316 for corro- 
sion resistance. Such powders are available from stock. 
Special compositions are available to your requirements. 


For more information, turn to Reader Service card, circle No. 518 
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History of Pol 
Honish, Bakelit, 


and 


troduction 
olefins,” J. K. 
Co.; “Low Density Polyethyl 


R. M. Campbell, E. I. du Pont q 
Nemours & Co.; “Medium Dep. 
sity Polyethylene,” F.C. Sutro, Jr. 
Spencer Chemical Co.; and “Tin. 
ear Polyethylene,” G. H. Sollen- 
berger, Koppers Co. 

Papers on polyethylene uses 
are: “Blow Molding,” E. E. Mills. 
Consultant; “Injection Molding,” 
M. Krajcik, Wooster Rubber (Co.: 
“Pipe Extrusion,” H. Fackler. 
American Vulcathene Corp.; and 
“Film,” C. J. B. Thor, Visking 
Corp. 

Advance registrations may be 
sent to Mr. E. J. Haskins, Zenith 
Plastics Co., 3901 Superior, Cleve- 
land 14, Ohio. The registration 
fee is $9.00. 


Radiation Studies Made 
on Semiconductors 


Basic experimental and theo- 
retical research aimed at _ ex- 
plaining the effects of radiation 
on semiconductor materials is 
now in progress at Battelle Me- 
morial Institute. Purpose of the 
study is to determine which 
semiconducting materials can be 
used for the fabrication of elec- 
tronic components designed to 


function in relatively intense ra- 
diation fields; which will function 
best; and which will continue to 





Irradiated semiconductor 8s) ¢ 
mens are removed from reactor. 


For more information, circle No. 607 > 
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New Product Opportunities 
with Sterilizable 





MARLEX 50 


POLYETHYLENE 





hie { : 


This new Sales Service Lab at the 
Phillips Research Center in Bartlesville 
Is equipped with the latest plastics re- 
search and production equipment. 
Here, experienced engineers are devel- 
oping data on new processing tech- 
niques and product applications, avail- 
able to you through your local 
MARLEX sales representative. 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY | 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma | 


NEW YORK AKRON CHICAGO 
80 Broadway,Suite4300 318 Water Street, 
New York 5, W. Y. 
Digby 4-3480 


( NEW ENGLAND 

DISTRICT /Z 322 Waterman Avenue, 

OFFICES East Providence 14, R. |. 
GEneva 4-7600 





New product applications for 
MARLEX 50 polyethylene include syr- 
inges, sterilizable pipe and fittings for 
chemical and food processing, pharma- 
ceutical and food packaging that can 
be boiled or sterilized before filling, 
infants’ toys, and many more yet to 
come. MARLEX 50 is odorless . . . non- 
toxic . . . and highly impermeable. 


*MARLEx is a trademark for Phillips family of olefin polymers. 


Akron 8, Ohio 
FRanklin 6-4126 


Elmhurst, iL. 








111 S. York Street, 


TErrace 4-6600 


Articles made of rigid, heat-resistant 
MARLEX 50 polyethylene can with- 
stand temperatures from —180° to 
250°F! Molded housewares are undam- 
aged by boiling hot wash and rinse 
cycles in automatic dishwashers. Nurs- 
ing bottles withstand live steam sterili- 
zation at 15 pounds per square inch 
steam pressure. 





Bandages, swabs and instruments 
sealed in tough MARLEX 50 film can 
be autoclave sterilized without removal 
from packages. MARLEX 50 is also 
ideal for molded hospital items that 
must be sterilized repeatedly . . . such 
as vials, bottles, tumblers, pitchers, 
emesis basins, funnels, beakers, bed- 
pans, urinals, trays. 





WESTERN SOUTHERN & FOREIGN 
330 Security Bldg., | Adams Building, 
Pasadena, Calif. Bartlesville, Oklahoma 
RYan 1-6997 Bartlesville 6600 











PURITY plays a part in 


SANDVIK Spring Steel’s 
Super-Performance 


Basic purity has a lot to do with 
Sandvik’'s ability to deliver top perform- 
ance in so many difficult spring steel 
applications. This purity begins with 
the purest iron ore—obtained from 
Sandvik’s own mines. 


Step by step in the production of the 
quality strip steel, close control is held 
on the product. Only the purest mate- 
rials, such as sulphur-free charcoal and 
sponge iron are used in the furnaces. 
The only return scrap used is from the 
Sandvik plant itself. 


Sandvik supplies cold rolled specialty 
strip steels — 





@ In special analyses for specific 
applications 


Precision-rolled thicknesses to -fit 
your requirements 


e 
@ In straight carbon and alloy grades 
% 


Annealed, unannealed or hardened 
and tempered —scaleless or pol- 
ished bright, yellow or blue 


@ With square, round or dressed 
edges 


Sandvik stocks a wide variety of qual- 
ities and sizes. In addition Sandvik has 
Rolling, Slitting, Edge-Filing and Hard- 
ening and Tempering facilities. 


| Write for the new Sandvik brochure 
and stock lists. 


‘Branch Offices: Cleveland * Detroit * Chicago * Les Angeles 























For more information, turn to Reader Service card, circle No. 606 
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function under prolonged 
tion. 

Under contract with the Aj; 
Research and Developmen 
mand’s Wright Air Developmen; 
Center, Battelle will study gy) 
materials as aluminum antimo. 
nide, gallium arsenide, indium 
phosphide, cadmium sulfide anq 
cadmium telluride. The effects of 
both neutron and gamma radia. 
tion will be considered. 


Com- 


Minneapolis-Honeywell 
Enters Plastics Field 


Minneapolis-Honeywell Regu- 
lator Co. has entered the plastics 
field with full-scale production of 
epoxy casting and potting com- 
pounds designed especially for use 
in the electronics industry. 

According to James H. Binger, 
vice president, the move was the 





Aluminum extrusions — Shown 
above is one of four 2300-ton extru- 
sion presses used in Reynolds Metal: 
Co.’s recently completed aluminum 
fabricating facility. The new plant 
is said to be capable of producing 
2,000,000 Ib per month. 

According to A. M. Murphy, plant 
manager, the mill is designed 
process aluminum pig and scrap into 
finished extrusions. The plant is 
equipped with casting facilities, die 
manufacturing machine shop, quality 
inspection department and metal- 
lurgical laboratories. 
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Glidden formula for your profit: 
CHANGE METAL POWDER TO PRECISION PARTS 


Proved way to cut costs on high-volume pro- 
duction of precision parts: Glidden Powder 
Metallurgy! That’s why Glidden Resistox® 
Metal Powders are so widely used for bearings, 
friction materials, brushes and other parts. 


Leading fabricators like The United States 
Graphite Company, Division of the Wickes 
Corporation, Saginaw, Michigan (producers 
of GRAMIX® sintered metal parts), look to 


Glidden as a primary source for metal powders. 

Resistox Metal Powders meet all standards 
for purity and consistency. And a much greater 
resistance to oxidation gives Resistox 5 to 10 
times the stability of ordinary metal powders! 

Perhaps Glidden can help you find a cost- 
cutting solution to your metal parts production 
problems. 

Write now for more detailed information. 


THE GLIDDEN COMPANY 


Chemicals - Pigments - Metals Division 


Baltimore, Maryland e¢ Collinsville, Illinois « Hammond, Indiana e Scranton, Pa. 


For more information, turn to Reader Service card, circle No. 572 
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a puzzile’s a problem only if you 
haven't worked it before. 

At Plenco we've successfully 
solved many production 
puzzles ... through the correct 
application of quality molding 
phenolics. Chances are we 
already have the answer to your 
particular problem. Why not 
take us up on that? 


FOR BETTER 
PLASTIC PRODUCES 


PLASTICS ENGINEERING COMPANY 


Sheboygan, Serving the plastics industry in the manufacture of high grade 
Wisconsin phenolic.molding compounds, industrial resins and coating resins. 


LM wie e% 


For more information, turn to Reader Service card, circle No. 460 





result of “eight years of research 
with epoxy compounds during 
which notable achievements haye 
been made. The materials are use. 
ful,” Mr. Binger says, “for ep- 
capsulating delicate electronic ap- 
paratus to protect it from vibra- 
tion, moisture, fungus, and other 
types of damage. They replace 
tar and wax in the potting of 
delicate diodes where the part 
must remain airtight despite wide 
changes in environmental con- 
ditions such as those encountered 
by today’s high speed jet planes.” 

Outstanding properties of the 
epoxy compounds include: low 
thermal coefficient of expansion 
(approaching that of metal), ex- 
cellent electrical insulation prop- 
erties, and high flexural strength 
(14,000 psi). 


ASTM To Set Standards 
on Nonferrous Metals 


According to a _ report pre- 
sented at the 60th Annual Meet- 
ing of the American Society for 
Testing Materials, several of the 
less common nonferrous metals 
are slated to receive new or re- 
vised standards and specifications. 

ASTM has already announced 
that standards for zirconium and 
lithium will be published in 1958. 
Active committee groups are be- 
ing organized to consider stand- 
ards for beryllium, columbium, 
tantalum, thorium, uranium and 
hafnium when the need is indi- 
cated. New groups are being 
formed to look into the need for 
standardization of molybdenum 
and tungsten metals and alloys. 
Specifications for titanium metal 
and sponge are also being con- 


sidered. 


In addition to the formation of 
committees on specifications and 
standards, ASTM is considering 
the need for symposiums in cer- 
tain areas. One on solders and 
soldering has tentatively been 












WM eilore 
—you can be sure of 


POWDERED METAL PARTS lake eee Aime 
OF Stainless Steel * ECONOMY IN COMPLEX SHAPES 


¢ HIGH CORROSION RESISTANCE 
¢ HIGH HEAT RESISTANCE 


(las 

Every outstanding advantage of 

stainless steel Beata Mes" he . COMPLETE PRODUCTION 
parts is yours when you specify KNOW-HOW! 
Keystone: pioneers in produc- 

tion with this exacting material. 

You get the benefits of Keystone’s 

finer tool design, better molding 

and sintering techniques, and— 

a special plus—exceptional surface 

finish, so bright and smooth it can 

eliminate plating for decorative 

needs! @ Full details on request. 
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We have cvordinated a group 
| of specialized laboratories for 
the purpose of assisting the 
Design Engineer in the selec- 
tion of materials and aug- 
menting his own research and 
development programs. 









We are currently perform- 
ing these services in the fields 
of ceramics, plastics and poly- 
meric materials, chemicals, 
industrial textiles, industrial 
leathers, metals and _ alloys, 
paper, surface coatings, and 
wood. 
















Our program includes per- 
formance testing, materials 






testing, evaluation, develop- 





ment of specifications, devel- 





opment of new materials, 
studies of effects of impurities 






on material properties, 
evaluation of finishes, 
comparisons of 











alternative 






materials. 



































UNITED STATES 
TESTING COMPANY, INC. 


ESTABLISHED 1880 
1600 Park Avenue, Hoboken, N. J. 
BOSTON + BROWNSVILLE 
DALLAS - DENVER - LOS ANGELES 
MEMPHIS - NEW YORK - PHILADELPHIA 
PROVIDENCE - SAN ANGELO 










For more information, circle No. 568 























planned for 1960, and a committee 
is investigating the need for a 
symposium on zirconium, lithium 
and others of the less common 
metals. 


Engineers 





A. F. Sprankle is now technical di- 
rector and assistant vice president, 
Vanadium Corp. of America. 


Dr. Dimitri Kececioglu has been ap- 
pointed assistant to the director 
of mechanical engineering, Allis- 
Chalmers Industries Group, Allis- 
Chalmers Mfg. Co. 


James S. Sconce has been named 
technical assistant to management— 
a new position at Hooker Electro- 
chemical Co. 


Jules C. Laegeler is now chief engi- 
neer, Frank G. Hough Co. 


George P. Diffenderfer has been en- 
gaged as engineering planner, Penn 
Instruments Div., Burgess-Manning 
Co. 


Dr. Hal B. Coats has been promoted 
to assistant manager, Chemical 
Plants Div., Blaw-Knox Co. 


Roy Dahlstrom, recently appointed 
director of research, is responsible 
for the supervision and coordination 
of activities of all National Lead Co. 
laboratories. 


George W. Wunder has taken over 
as manager of the newly formed 
Nuclear Metals Div. 


Ralph V. Little, Jr. is now manager 
of the Product Engineering Dept., 
Brush Electronics Co., Div. of Clevite 
Corp. 


Robert M. Ward has joined Beckman 
Instruments, Inc. as manager of the 
Berkeley Div. 


Bernard G. E. Stiff is now with 
United Shoe Machinery Corp. as 
manager of the atomic power depart- 
ment. 


George Brownewell succeeds Frank 
Farkash as process engineer at the 
Cincinnati plant of Diamond Alkali 
Co.; Farkash has been advanced to 
manager of the Jersey City plant. At 


280 ¢ MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 








any requirement 








in Protecting Tubes 
it's 














the largest 
variety 


In size and length, in iron, nickel, 
and alloys, and in formed or pre- 





cision drilled, Gordon has about 
the largest variety of thermocouple 
protecting tubes. And you get off- 
the-shelf delivery on most any of 
this great variety of “‘standard” 
tubes. Gordon also makes protect- 
ing tubes to specifications for 
special requirements. 

Give Serv-Rite a trial on your 
next protecting tube requirements. 
You can’t go wrong. Careful manu- 
facture and rigid inspections assure 
satisfaction. Get full information 
today. Ask for Bulletin 11-13. 


@ Bulletin 11-13 gives general applica- 
tion data, specifications, and ordering 
information on Serv- Rite protecting tubes 
and protecting wells—the largest group- 
ing in one listing. 

6221 


CLAUD S. GORDON CO. 


* Distributors 


611 West 30th St., Chicago 16, Ill. 
2023 Hamilton Ave., Cleveland 14, O. 





For more information, circle No. 439 











































What every 2ood metal man should 
know about CARBON ITRIDING 


Des 


7 


First of all, it is a good idea to know what equipment 
will do the best carbonitriding job for your specific 

requirement. And the best way to find this out is to | 
talk over your problems with the people who have 

consistently developed the methods and equipment | 
for better, more dependable, more economical carbo- | 
nitriding results. That would be Lindberg. 








Let’s look at the record. Lindberg’s 
contributions to carbonitriding and 
carburizing go far beyond just the 
building of furnaces to do it. It covers 
the development of controlled atmos- 
phere generators, the creation of dew 
point equilibrium curves to establish 
proper atmosphere values for type of steel and temper- 
atures involved and the exclusive Lindberg Carbotrol 
to maintain these values automatically in production. 





\ Then there is the invention of the 
\\ “dimple”’ vertical radiant tube which 

\ gave new efficiency and economy to fuel- 
fired atmosphere furnaces. Lindberg’s 
exclusive CORRTHERM electric heat- 


ing element made practical the use 
of electricity in atmosphere furnaces. 


) 


Add to this our record over the years 
of building a broad variety of carbon- 
itriding and carburizing furnaces, big 
of Lindberg ones, small ones, manuals, automatics, 
inerater, Lindberg Carbotrol fuel-fired, electric, and it seems it’s just 
pone ee. good common sense to bring your heat 
treating problems to us. Just get in touch with the Lind- 
berg Field Representative in your locality or write: 





u- LINDBERG ENGINEERING COMPANY 
yn 2451 West Hubbard St., Chicago 12, Illinois 


Los Angeles Plant: 11937 S. Regentview Ave., 


ng at Downey, California. 
es 
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Federated Aluminum Alloys 
always conform to published 
Performance Specifications 




































If you have had reason to doubt the performance capacity of 
certain aluminum alloys, it will pay you to consult Federated before 
you re-design or substitute another metal. 

Often the performance requirements of a part indicate that a 
certain aluminum alloy will do the job; yet in operation, the part 
fails. Costly re-design or a more expensive metal are usually relied 
upon to rectify the trouble. 

All aluminum alloys should provide the characteristics set for 
them in published specifications. At Federated’s three aluminum 
plants, rigid quality control insures that production ingot adheres 
exactly to specified content. Impurities are held at or below the 
minimum allowable percentage. 

Every heat of every Federated aluminum alloy is tested exhaus- 
tively. Refining, alloying and testing techniques are under strict 
quality-control procedures, developed by ASARCO’s Central Research 
Laboratory, where scientists can control metal impurities to parts 
per million, if required. 

A Federated field man will be around to see you soon. Spend 
some time with him. It will benefit you. 






For more information, turn to Reader Service card, circle No. 383 
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the Diamond silicate plant in |] 
Texas, Hanson Roberts is now 

ant plant manager and Billy J. Miller 
staff assistant. 


Arthur J. Warner has been app: 
director of research for Mycalex 
Corp. of America. 


George H. Durlester has been as 
signed to the newly created post of 
general manager, Industrial Engi. 
neering, Metal Div., Continental Can 
Co. 


Dr. Irving Kaufman and Robert F. 
Reese are now employees of the 
Ramo-Wooldridge Corp.; Mr. Kauf- 
man is with the Electronic Research 
Laboratory and Mr. Reese is with 
the Guided Missile Research Div. 


Dr. Ralph B. G. Yeo and John B. 
Adamec have joined International 
Nickel Co.’s Research Laboratory 
staff, 


M. Wilson Sims has been assigned 
as manager of engineering training 
and education, General Electric Co. 


David Duff has moved to the position 
of manager-product engineering at 
GE’s Everett-Lynn Foundries. 


Robert M. Kearns is now manager | 

the new engineering and planning 
department at Alloy Tube Div., Car- 
penter Steel Co. Barclay Morrison is 
in charge of another new section— 
the product engineering and develop 
ment department. James P. Kelleher 
is assistant manager and Wilbur J. 
Comerford and L. Carl Oseland are 
product engineers. 


Dr. Thornton C. Fry has been ap- 
pointed vice president and director 
of Univac Engineering for Reming- 
ton Rand Div., Sperry Rand Corp. 


Reginald’) G. Schuler has _ joined 
Brush Electronic Co. as general en- 
gineering manager. 





Frederick L. Talcott died at the age 
of 37 after a brief illness. Mr. Tal- 
cott was manager of Westinghouse 


- Electric Corp.’s Refrigerator-Freezer 


Design Section, and first prize win- 
ner in this magazine’s 1956-57 
awards competition for “Best Use of 
Materials in Product Design.” 


(News of Companies on p 234) 
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THE SPLIT-DIE FORGING SOLUTION 
FOR TURBOPROP TORSION 


This big Turboprop propeller hub 
for Curtiss-Wright was turning up a 
storm in design circles. Specifica- 
tions called for 2680 Ibs. of A.I.S.1. 
4355 modified aircraft quality steel 
to be forged and heat treated to 
high strength levels, all of which 
is not unusual except for one thing. 
The tremendous power transmitted 
through the neck section of the 
hub subjected this area to unusual 
Stresses. Grain structure was a 
prime consideration. This presented 
a problem because conventional 
forging methods could not produce 
the desired grain flow pattern. 


The Cameron split-die forging 
process solved the problem for 


Curtiss-Wright. In 

a single pass 
through Camer- 

on’s largest side- 
rampress,a “% 
glowing billet 

was pierced from Vm, 
six different 

directions and { 
changed into the 

near final shape shown above. Grain 
structures were exactly right. As 
an added benefit, far less machin- 
ing time was required to complete 
the hub. 


This hub is a striking example of 
Cameron's ability to economically 
solve design problems through the 
use of a new forging concept. 


-_ 


® 


Shapes and sizes formerly consid- 
ered impossible to forge in closed 
dies have become routine procedure 
with this revolutionary technique. If 
you have a component problem that 
forces you to accept castings where 
forging quality is desired, or if con- 
ventional forging processes fail to 
give you the metallurgical quality 
or economy that you require, write, 
call or come by... 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 
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for BRIGHT 
ANNEALING 


STAINLESS 


Tubing, Strip, Wire, 
Stampings and Other 
Stainless Steel Products 







aoe . ~“ => s ” = ae 
Stamlie . Steel Tubing in various diameters and 
lengths is bright annealed continuously in this 
EF gas fired furnace. 

























flatware, drawn and 
small and in various 


Stainiess Steel Stampings, 
products; 


other large, 





Another type we outia tor Bright annealing 
stainless strip. This EF furnace also handles 
other grades requiring lower temperatures. 
Submit your production furnace 
problems to experienced EF 
engineers—it pays. 


BULLETIN No. 461 
shows typical installations 
of EF Gas-fired, Oil-fired 

and Electric Furnaces 


Send for a copy today! 









THE ELECTRIC FURNACE CO. 


Se ge eT Oe a. 
C JQatlewt - WT”, 
AR f FURNACES 


FIRED "lem : TRic 
1a Bae 2 LOlel tl ae ae) aed £Olele a@nele), | 


Canadian Associates 
CANEFCO LIMITED « Toronto |, Canada 




























Companies 





American Lithium Institute, Inc., has 
moved to large quarters at 32 Nas- 
sau St., Princeton, N. J. Mail should 
be addressed to P. O. Box 6549, 
Princeton, N. J. 


Minneapolis-Honeywell Regulator Co. 
has started production of industrial 
valves at its new Fort Washington, 
Pa., plant. 


Sinclair-Collins Valve Co. and Valv- 
air Corp. have completed a plant 
addition to house general engineer- 
ing and methods engineering de- 
partments, as well as the newly 
organized development engineering 
section. 


Philco Corp.’s Government and In- 
dustrial Div. has established new 
western development laboratories at 
Redwood City, Calif. 


Sherman Products, Inc. has created 
a new Spartan Div. 


Plastic Age Co.’s new facilities near 
Saugus, Calif., planned for comple- 
tion by late summer, will more than 
double present production. 


Seymour Mfg. Co. has absorbed its 
former subsidiary, Phosphor Bronze 
Corp. Seymour will continue to 
manufacture phosphor bronze. 


Servomechanisms, Inc. has started 
construction of a million dollar plant 
in Westbury, L. I., N. Y. The plant, 
scheduled for completion this fall, 
will provide facilities for design, de- 
velopment and manufacture of sub- 
systems. 


Calidyne Co. is constructing a new 
plant at Woburn, Mass. When com- 
pleted in early 1958, it will permit 
centralization of operations now car- 
ried on in four different buildings at 
two different locations. 


Skeist & Schwarz Laboratories, Inc., 
Newark, N. J., is a new firm offering 
sponsored research, advisory consult- 
ing, and economic and marketing 
surveys to the plastics and textile 
industries. 


Carwin Co. announces the formation 
of Carwin Polymer Products, Inc., a 
wholly owned subsidiary. The new 
company will develop, manufacture 
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Details, ideas, sources 
for all fastening needs , 


FASTENERS 
le t-laleleolele) am 


by JULIUS & 
SOLED, P.E. & 


Consulting , 
Engineer ® 








1957 
448 pages 
$12.50 


OVER 900 
ILLUSTRATIONS! 


FASTENERS HANDBOOK provides ready, 


up-to-date answers to fastening prob- 
lems in all fields. Its pertinent data, 
hundreds of illustrations, and full page 
descriptions supply you with detailed 
information on currently available 
fasteners. 

Here is a handbook in every sense of 
the word. You can select the fastener 
you want because this comprehensive 
book includes standard and proprietary 
fasteners from all manufacturers. 


Abounds in Profitable Features 


FASTENERS HANDBOOK 


@ Brings to your attention the many cost-saving 
features of available, less-known fasteners. 


@ Presents complete fastener lines in particular 
fields and applications. Enables you to look 
at what's available before closing up. 


@ Makes possible the immediate location of every 
fastener described with name and address of 
supply source. 


@ Relates actual uses of fasteners in one indus- 
try to those of another, resulting in concrete 
examples of money-saving applications. 


FASTENERS HANDBOOK greatly facilitates 
the review of.available information, the 
making of a valid selection, and contact- 
ing the sources of supply. It can be used 
by design engineers, patent attorneys, 
sales personnel, fastener distributors 
and jobbers—in fact, anyone who needs 
solid information on fasteners available 
for mechanical assembly. 


Everything in fasteners 


Rivets, inserts, Screws, Bolts, Studs, Nuts, Washers, 
Retaining Rings, Pins, Nails, Metal Stitching, Quick 
Release Fasteners, Masonry Anchoring Devices, Hose 
Clamps, Manufacturers Directory. 


Send now for your ON-APPROVAL C0?) 


REINHOLD PUBLISHING CORPORATION 
Dept. M-190, 430 Park Ave. New York 22, N.Y: 


For more information, circle No. 546 


















These Tobe Deutschmann Corporation capacitors are protected by a stainless steel 
case. Carbon steel cases could not withstand for long this type all-weather service. 


Sealed in stainless, these capacitors 
laugh at city smog or rugged weather 


Operating outdoors in all kinds of climate, these 
capacitors are attacked by salt spray, fog, indus- 
trial fumes and smoke particles. Their galvanized 
steel casings required cleaning and painting every 
two or three years. But, hermetically sealed in all- 
stainless steel cases, these capacitors now require 
no maintenance whatsoever. 

Reason? Stainless stands up where ordinary steels 


fail. It fights corrosion, heat, wear and abrasion. 
What’s more Crucible stainless steel can be readily 
fabricated by normal shop methods. Why not let 
your nearby Crucible representative show you 
how stainless can help improve your products? 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd. 
For more information, turn to Reader Service card, circle No. 416 
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JOIN 
TITANIUM 
ASSEMBLI 














Titanium and Titanium 



















By using our special brazing facilities and skills, you can now 
design titanium and titanium alloy assemblies with greater 
freedom and economy. Vacuum-type furnaces are used in silver 
brazing entire assemblies at one time, as in the case of the 
experimental heat exchanger shown. Our fluxless brazing process 
provides high joint shear strengths (21,000—25,000 PSI), with 
no distortion, oxidation, or loss of ductility. Annealing, stress 
relieving, and degassing of titanium alloy parts is also a regular 
part of our work. Contact us for more information. 


WALL COLMONOY CORPORATION 


19345 John R Street « Detroit 3, Michigan 








another 
wonderful 






for designers 





GRC’s UNIQUE AUTOMATIC 
METHODS INSERT THREADED 
PIECES, WIRES, even CONTINUOUS 
ELEMENTS, RIGHT IN THE 








For 


Fast . . . economical, GRC's exclusive automatic machines insert 
elements in zinc alloy die castings . . . in thermoplastic 
moldings, assure uniformity, eliminate assembly . . . make 














No size is too small! Maximum: Zine Alloy 11/2", 1/2 oz. 
Plastic 1 W% at 03 oz. 


Be sure to see GRO at the Metal Show Booth 1342 
GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 
153 Beechwood Avenue, New Rochelle, N. Y. e NEw Rochelle 3-8600 
















For more information, turn to Reader Service card, circle No. 505 


286 * MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 








ES 


BY BRAZING 


Special Process for Brazing 


Alloys 


Provides Many Advantages 


STAINLESS PROCESSING DIVISION 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 











A DOUBLE 


INSERT Part, 
automatically 


produced 
this IBM Brush 


Assemblv. the core is 


die cast auto- 
matically an~ 


MOLDING OR CASTING CYCLE wit 


In the second cycle 
the nylon insulating 
jacket is molded 
automatically and 
possible entirely new designs .. . cut labor and costs. continuously . . . 


Write for bulletins, send prints for quotation. panghn gh» Sante. 
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and market industrial materia}: and 
end products researched by tl} par- 
ent company. 


Jones & Laughlin Steel Corp. has 
started production at its new Willj- 
mantic Conn., cold finished bar mij] 


Superior Tube Co. has authorizeq 
construction of a new office building 
and factory addition at its main 
plant near Philadelphia. 


Miniature Precision Bearings, Ine. 
has acquired Split Ballbearing Corp, 
through merger; the latter will be 
operated as the Split Ballbearing Diy, 
of MPB. MPB has also begun con- 
struction of a plant addition that 
will double present manufacturing 
space. 


Amco Research, Inc. is a new Amer- 
ican Metal Co., Ltd. subsidiary 
formed to conduct research and de- 
velopment studies for AMC. 


Societies 





American Welding Society has named 
Fred L. Plummer, director of engi- 
neering, Hammond Iron Works, na- 
tiona] secretary to succeed Joseph 
G. Magrath, retired. Mr. Plummer 
will maintain his office at the So- 
ciety’s National Headquarters in 
New York city. 


American Society of Mechanical En- 
gineers has named Oscar B. Schier, 
II, secretary-elect to succeed Clar- 
ence E. Davies who is retiring. 


Metal Powder Assn. has elected the 
following officers: president and 
board chairman—Dr. George A. 
Roberts, Vanadium Alloys Steel Co.; 
first vice president—Christopher L. 
Snyder, General Ceramics Corp.; 
second vice president—Carl G. John- 
son, Presmet Corp.; chairman, Pow- 
der Producers Div.—E. H. Klein, 
New Jersey Zinc Co.; chairman, Fer- 
rites Div.—C. L. Snyder, General 
Ceramics Corp.; chairman, Iron Pow- 
der Core Div. —D. L. Almquist, 


- Stackpole Carbon Co.; executive 


secretary and treasurer—Kempton 
H. Roll. Directors are: P. Ulf Gum- 
meson, Hoeganaes Sponge [Iron 
Corp.; C. E. Hanson, National-U-S. 
Radiator Corp.; J. K. Nyburg, Re 
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new 


sR -Xeqalalcer-1 


Digest on 
Commercial- 


‘Cig-lel= 


& 


.». from 
Columbia-National 


Up-to-date information about commer- 
cial-grade zirconium is summarized in a 
new, easy-to-use booklet. 


Featuring: 


established and suggested uses 
corrosion resistance data 

physical and. mechanical properties 
fabrication techniques 
Columbia-National technical service 


Send 
for your copy 
now! 


The coupon at the top puts your 
name on our mailing list to receive future 
bulletins. A folder on reactor-grade zir- 
conium is also available. 


NEW METALS FOR INDUSTRY 


Yd-S0O ryie 


AL 


DRIVE 


Company 


I i ie cae os 


Please send: 


[ ] Technical Digest on Commercial-Grade Zirconium. 


[| Folder on Reactor-Grade Zirconium. 


Columbia-National Corporation 


Jointly owned by Columbia-Southern Chemical Corporation 
and National Research Corporation. 


DEPT. C-3B. 70 MEMORIAL DRIVE 
CAMBRIDGE 42, MASSACHUSETTS 


WEW/METALS FoR TnOUSTAY 


Ss e¢e¢ 
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FOR 
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‘orp. and National Re eare} (‘orpo 


CAMBRIDGE 42 MASSACHUSETTS 


For more information, turn to Reader Service card, circle No. 386 


OCTOBER, 1957 


287 














For more information, turn to Reader Service card, circle No. 367 


NEW, 


FOR 
® SEMICONDUCTOR 
APPLICATIONS 









Co-deposits 24K Bright Gold and closely controlled per 
centages of Antimony, or other Group 3 or 5 elements,-— 
developed specifically for Germanium and Silicon semiconduc 
tors. Bath operates at room temperatures and produces densc 
fine grained, uniformly thick “Doped” Gold Plate precisely t: 
your specifications. Write for technical data. 


Precious Meta!s Division 


SEL-REX CORPORATION 


Nutley 10, New Jersey (Offices: Detroit, Chicago, Los Angeles) 


Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies. 















WEARING PART 
FORMULAS 


























PRODUCTS CO. 





1325 Oberlin Avenve Lorain, Ohio, U.S. A. 


For more information, turn to Reader Service card, circle No. 434 
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DOPED GOLD PLATING PROCESSES: 











public Steel Corp.; C. 


Allen. 
can Metal Co.; G. J. Co 
Easton Metal Powder Co.: vy. T 
Price, Pyron Corp.; T. L. T 
Powdercraft Corp.; J. M. Cope] 


.meri- 
Stock, 




























/D1Nson 


and, 
International Business ™ chines 


Corp.; B. I. Horton, Pitney-Bowes 
Inc.; R. C. Burgess, Burgess Norton 
Mfg. Co.; J. Mikitka, Kwikset Pow. 
dered Metal Products; H. R. Delaney 
Aerovox Corr.; D. L. Andrews 
Stackpole Carbon Co.; W. W. Gar. 
stang, Allen-Bradley Co.; R. D. Pone. 
mon, Pyroferric Co.; S. Lowenberg, 
National Moldite Co.; C. S. Batche. 
lor, Raybestos-Manhattan, Inc.; and 
E. J. Lewis, Federal-Mogul Corp. 

At its recent annual meeting MPA 
decentralized its organization by giy. 
ing greater autonomy to the oeo- 
operating divisions. 


Solid Carbide Tool Institute has been 
organized to establish uniform physi- 
cal and nomenclature standards for 
solid carbide cutting tools and the 
raw materials used to make the tools. 
Further information may be obtained 
by writing to the Institute at 295 
Madison Ave., New York 7. 





Alloy Casting Institute has elected 
the following officers: president — 
F. M. Fahrenwald, Fahralloy Co.; 
vice president—Paul L. McCulloch, 
Jr., Electro-Alloys Div., American 
Brake Shoe Co.; executive vice presi- 
dent and treasurer—E. A. Schoefer. 
Frank Kiper, Michigan-Standard Al- 
loy Casting Co., and J. B. Dear, Dur- 
aloy Co., were elected to the board of 
directors. 





International Council of Societies of 
Industrial Designers has named as 
president Peter Muller-Munk, a fel- 
low and past president of the Ameri- 
can Society of Industrial Designers. 
Other officers are: first vice president 
—Mischa Black of London; second 
vice president—Enrico Peressatti of 
Milan; and_ secretary-treasurer— 
Pierre Vago of Paris. 

ICSID is now a permanent organ- 
ization established in order to set 
international professional standards 
of performance and business conduct 
and to serve as a source of inter- 
change for significant trends, ideas 
and activities in the design and 
technical fields. 


(News of Meetings on p 290) 


For more information, circle No. 533 id 
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For aluminum tube that is right for its purpose and comes to 
you right on schedule, call the nearest Revere Sales Office. 
Revere is headquarters for tube . . . seamless drawn, welded, 
lockseam and other types, in an extensive range of sizes, alloys 
and tempers, both round and other than round. It will pay you 
to tie the growth of your business to the most dependable 
sources of supply. Revere Copper and Brass Incorporated 
Founded by Paul Revere in 1801. Executive Offices: 230 Park 
Avenue, New York 17, N. Y. 


Revere Aluminum Mill Products include coiled and flat sheet, both plain 
and embossed, circles and blanks, Tube-In-Strip,* extruded products, all 
types of tube, rolled shapes, electrical conductors, forgings, foil, and 
frozen food containers. *Revere’s trademark for sheet metal containing inflatable channels 











Chemiseal° NYLON 
PRESSURE TUBING 


outperforms metal 


Uses: For pressure lubrication lines, hydraulic and pneumatic 
systems, oil and fuel lines, chemical and food processing lines, 
vacuum system connections, etc. 


Advantages: Handles high pressures at low cost. Long life under 
continuous flexing and vibration. Tough, abrasion resistant. Low 
minimum bend radius. Crush resistant—won’t collapse. Inert to 
hydrocarbons, oils, greases, synthetic hydraulic fluids, most sol- 
vents and alkalis. Odorless, tasteless, non-toxic, fungus resistant. 
Wide service temperature range. Applicable to standard flare and 
flareless fittings. Easily cut, flared, installed around existing equip- 
ment, requiring no pre-bending, flexible couplings or inter- 
mediate fittings. 


Product of U.S.G’s new, ultra-modern Nylon-Teflon Extrusion Plant 
—new and exclusive techniques and facilities. 


Write for further information. 


United States Gasket Company 


Camden 1, New Jersey 
nited 
tates 
as ket Plastics Drv thiow 


OF THE GARLOCK PACKING COMPANY 





QNnCS) 








For more information, turn to Reader Service card, circle No. 446 
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Meetings 





NATIONAL ELECTRONICS CONFERENCE 
13th annual conference. Chicago, Qet 
pe 

1-9, 

AUDIO ENGINEERING SOCIETY, 1957 
convention. New York City. Oct 8-192 
GRAY IRON FOUNDERS’ SOcIETY, ap. 
nual meeting. Chicago. Oct 9-11. 

SOCIETY FOR EXPERIMENTAL Stress 
ANALYSIS, annual meeting. San 
Diego, Calif. Oct 9-11. 


SOCIETY OF THE PLASTICS INDUusTry. 
INc., 13th annual New England see. 
tion conference. Portsmouth, N. H. 
Oct 10-11. 


PRESSED METAL INSTITUTE annual 
meeting. Castle Harbour, Bermuda. 
Oct 13-17. 


SOCIETY OF THE PLASTICS INDUSTRY, 
Inc., Cellular Plastics Div. confer- 
ence. New York City. Oct 16. 


AMERICAN SOCIETY FOR QUALITY Con- 
TROL, 11th annual conference, New 
England sections. Oct 16-18. 


MAGNESIUM ASSN., annual conven- 
tion. New York City. Oct 17-18. 


AMERICAN SOCIETY OF INDUSTRIAL 
DESIGNERS, annual national conven- 
tion. Ojai, Calif. Oct 17-20. 


NATIONAL ASSN. OF CORROSION ENGI- 
NEERS, seventh annual western re- 
gional conference. San Diego, Calif. 
Oct 22-24. 

ENGINEERS’ COUNCIL FOR  PROFES- 
SIONAL DEVELOPMENT, 25th annual 
meeting. New York City. Oct 24-20. 


ATOMIC INDUSTRIAL Forum, fourth 
annual conference. New York City. 
Oct 28-30. 


AMERICAN NUCLEAR Society, 2nd fall 
meeting. New York City. Oct 28-30. 


1957 TRADE FAIR OF THE ATOMIC IN- 
pustry. New York Coliseum. Oct 
28-31. 


FEDERATION OF PAINT AND VARNISH 
PropucTION CLUBS, 35th annual 
meeting. Philadelphia, Oct 30-Nov 2. 
2ND WORLD METALLURGICAL CONGRESS, 
American Society for Metals in con- 
junction with 39th annual National 
Metal Exposition. Chicago. Nov 2-8. 


INSTITUTE OF METALS DiIv., American 
Institute of Mining, Metallurgical, 
and Petroleum Engineers, Inc., an- 
nual fall meeting. Chicago. Nov 4‘. 


SOCIETY OF PLASTICS ENGINEERS, 
regional technical conference, South- 
ern California section. Los Angeles: 
Nov 11. 
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New book tells full story of stainless 
pipe and tubing 





Vg" tom 10a © mm DE 


TRENT TUBE COMPANY Eos: troy, Wisconsin 


If you use stainless or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It’s 
48 pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 


TRENT TUBE COMPANY 


A Subsidiary of Crucible Steel Company of America 
GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 


° 


erties, bending, joining and installation hints. 

We can’t. guarantee how long the supply will last. 
To be sure of getting your free copy, why not clip 
and mail the coupon now? 


| Trent Tube Company 


Please sendme @ copy of your new tubing handbook, 


For more information, turn to Reader Service card, circle No. 614 
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COLD HEADED 
FASTENERS 
COST LESS 


and usually give 
better performance 


The designer need not be restricted 
to standard fastener sizes when they 
do not meet the requirements of his 
application. It is often much less ex- 
pensive to specify a rivet, nail, screw, 
pin or stud to meet the task exactly 
as the application requires, than it is 
to compromise its function for the 
sake of “standards.” In this regard, 
we offer the equally important ad- 
vantages of flexibility according to 
our customers’ design changes and 
production by high speed, quantity 
techniques. While there is nothing 
mysterious about the cold heading 
process, experience has proved it to 
be of inestimable value for getting 
maximum quality and output at a 
minimum cost. While the really spec- 
tacular advantages in cost show up in 
runs of several thousand pieces, we 
are also able to take care of your 
short run requirements. We welcome 
and expect manufacturers to come to 
us for advice and assistance concern- 
ing their fastener problems. 


Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL. 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment. 


Write for a copy of our new book- 
let, “What the Designer Should 
Know about Cold Heading.” 


John Hassall, Inc. 


P.O. Box 2174 
Westbury, Long Island, N. Y. 
Manufacturers Since 1850 


For more information, circle No. 552 
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4 | 
REPORTS 


Books 


Investment Casting Engineering 
and Design Manual. Investment 
Casting Institute, Chicago. 1957. 
Paper, 8% by 11 in., 50 pp. Price 
$5.00 

This book gives complete and au- 
thoritative information on the invest- 
ment casting process, showing both 
the advantages and limitations of the 
process. Of particular interest is a 
design section which presents rules 
governing investment casting design, 
dimensional tolerances, shapes, sur- 
face finish, radii, length, angles, 
roundness, concentricity, flatness, 
threads and contours. The manual 
outlines both the lost wax and frozen 
mercury processes and features 10 
pages of case histories covering in- 
vestment cast parts. 


Standard Metallizing Symbols 
(Tentative). American Welding So- 
ciety, New York. 1957. Paper, 6 by 
9 in., 10 pp. Price $1.00 

The use of symbols for standard 
industrial practices gives a clearer 
interpretation of requirements shown 
on a drawing than does the use of 
long, written instructions. With pub- 
lication of Standard Metallizing Sym- 
bols it is now possible to specify 
metallizing requirements simply and 
accurately. Full details are given for 
developing metallizing symbols to 
specify such operations as surface 
preparation, extent of metallizing, 
thickness of coating and method of 
finishing. 


Cast Metals Handbook: 4th Edi- 
tion. American Foundrymen’s So- 
ciety Inc., Des Plaines, Ill., 1957. 
Cloth, 8% by 11% in., 321 pp. Price 
$10.00 

Divided into six sections, this book 
contains up-to-date information on 
the properties, uses and manufacture 
of cast metals. The first section con- 
tains general information on cast 
metals and a cross index of equiva- 
lent ferrous and nonferrous casting 
alloy specifications. Sections 2, 3, 4, 
5 and 6 give properties, specifica- 
tions, chemical composition, uses and 
method of manufacture of gray, 
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@ Nome your needs in 
accurately drawn seam- 
less brass, copper, alum- 
inum, nickel and nickel al- 
loys, Ni-Span "“C", phosphor 
bronze and nickel silver, and 


we have your answer. 


BOURDON tubing in con- 
stant wall thickness . . . con- 
sistent spring properties ... 
exact duplication. Precision 
Bourdon Tubing is available 
'to your particular specifications. 


COAXITUBE isa metal shielded 
wire consisting of an inner con- 
ductor, insulation and seamless 
non-ferrous metal tubularshield 
forming a coaxial pair of con- 
ductors. Semi-rigid equivalents 
to all RG/U cables. 


POINTER TUBING light enough 
to react to slightest torque im- 
pulse, yet strong enough to 
withstand striking the stop pin. 
Sizes to 0.010” O.D., wall 
thickness down to 0.0010”, 


Whatever your designs 
and plans for tubing you 
can rely on Precision for 
finish,accuracy and quick 
deliveries. Write for 
folder “Small Tubing 

For Industry” to 
Department Il, 
Precision Tube Co., 

North Wales, Pa, 


(K< A 
WUTTaKy), 


TUBE COMPANY 


For more information, circle No. 49° 
























STAINLESS 


STEEL 





MAKES THE 








DIFFERENCE 





...1ts effect on car 

















= 
I d ] 
sales and resales 
Scacecteellll 
. Nothing sells and satisfies like qual- 
a ity. Stainless steel provides proof of 
ad 


quality in a way the buying public can 
easily understand. 
Consumers know from experience 


that stainless steel means rust resist- 





ance... strength... freedom from 








scratches and dents. They know it 








stays bright without polishing. 


That’s why stainless steel carries so 





much selling power in the showroom 











and even more on the used ecar lot. 
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For more facts about stainless steel 





see your supplier or write: ELECTRO 
METALLURGICAL COMPANY, Division 





wa of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N.Y. 
# METALS DO MORE ALL THE TIME 





-»» THANKS TO ALLOYS 


Stainless steel styling is easiest of all to 


sell! Body and window mouldings, wheel 
lectromet covers, grilles, door handles and even 
roofs are stainless steel this year! 


FERRO-ALLOYS AND METALS 





The terms ‘‘Electromet”’ and “‘Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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Solve difficult en 
lubrication problems... 


1310]0).¢s) 
& 
REPORTS 


white, malleable, and nodulay 
irons, as well as steel castings 
nonferrous alloys. 


St 
ind 


Manufacturing Processes: 4th 
Edition. Myron L. Begeman. John 
Wiley & Sons, Inc., New York. 1957 
Cloth, 6 by 9 tn., 618 pp. Price $3.00 
Designed for engineering students 
this book outlines the advantages 
and limitations of ferrous, nonfer- 
rous and nonmetallic materials that 
are commonly used in industry. The 
book provides a comprehensive suyr- 
vey of such manufacturing processes 
as powder metallurgy; hot and cold 
working of metals; electroforming 
and coating; and cutting, drilling, 
milling, sawing and welding of metal. 
Cutting speeds for high speed tools, 
wood, cast iron, brass and stainless 
steel are given in tabular form. 


pF MM LUBRICATING. 
_ BEARINGS 


® REQUIRE NO 
OIL OR GREASE 


e ARE NON- 
CONTAMINATING 


® FUNCTION IN HIGH 
TEMPERATURES 


@ OFFER IMMUNITY 
TO CORROSION 


Glass Reinforced Plastics: 2nd 
Edition. Edited by Phillip Morgan. 
Philosophical Library, Inc., New 
York, 1957. Cloth, 6 by 9% in., 291 
pp. Price $15.00 

The 18 chapters in this revised 
second edition contain 61 diagrams, 
50 photographs and numerous tables 
to illustrate the various properties 
and uses of glass-reinforced plastics. 
Although all important resins such 
as phenolic, silicone, melamine, fur- 


Morganite Bearings with “built-in” lubrication offer a 
dependable solution to lubrication problems in aircraft fuel 
pumps and meters. In boiler, furnace or oven equipment they 
operate at full efficiency in high temperatures, They are ideal 
for sealed mechanisms or where inaccessibility makes ordinary 


methods of lubrication impractical. Morganite is non-corrosive, 


functions smoothly and efficiently when immersed in water, acids, 


or alkalies. 


Simplify Design with Morganite — Self-lubricating valves} 
slides, seal noses, rotary vanes, gland and piston rings, pump 
vanes and other parts are available to specifications. Write to 
Morganite for engineering data and recommendations on your 


ane and epoxy are discussed, particu- 
lar attention is given to polyester 
resins since glass reinforcement is 
most widely used with this resin. 

The book outlines the use of glass- 
reinforced plastics in the aircraft, 
marine, electrical, automotive and 
chemical industries. In addition, a 


particular requirements. 


OVEN HALF BEARING CAM THRUST GENERAL PURPOSE 
BEARING BEARING BEARING 
Tih Long Island City 1 
New York 
of plastics but also lists their natural 


INCORPORATED 
IG |... FOR OVER | 
7 . HALF A CENTURY | limitations. In separate chapters the 


Manufacturers of Fine Carbon Graphite Products including Carbon Specialties, Motor | author describes the uses and phys- 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts ical and chemical characteristics of 
Distributors of 99.7% Pure Al,03 Tubes and Crucibles such plastics as polyethylene, po'y- 


description of several techniques used 
in fabricating glass-reinforced plas- 
tics are given. 

Mr. Morgan is editor of British 
Plastics magazine. 


Engineering Properties and Ap- 
plications of Plastics. Gilbert F. 
Kinney. John Wiley & Sons, Inc., 
New York, 1957. Cloth, 6 by 9 in., 
285 pp. Price $6.95. 

Dr. Kinney in the opening chapter 
of this book says, “Plastics are the 
wonder engineering materials of the 
modern age, provided that they are 
properly employed.” In order to 
help design engineers better under- 
stand these materials the author not 
only outlines the desirable properties 


3324 48th Avenue 
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Tough 24” diameter mandrel at Rc 44 on 1150 ton brass extrusion press. Scovill Manufacturing Co. 


Mandrel of HALCOMB 218 
retains toughness and hardness 
at hot work temperatures... 


This mandrel is made of Haleomb 218—a tough, air-harden- 
ing hot work steel. Haleomb 218 is suitable for tools like 
this which require a higher degree of toughness at moder- 
ately elevated temperatures than is obtainable with the 
tungsten types of hot work steels. And Halcomb 218 retains 
both its hardness and strength at these temperatures. 

For example, at a hardness of Re 44, Halcomb 218’s 
Charpy Impact Strength is 33 ft-lbs at 500F. And it will 
retain this hardness after 1 hour, after 10 hours and even 
after 100 hours at temperatures up to 900F. 


Properties like these cut tooling costs. The mandrel shown 
above is good for 1200 pushes, for example, and even then 
all it needs, usually, is repolishing before being used again. 

Halcomb 218 is particularly useful for all hot work oper- 
ations on which drastic coolants are used. It even resists 
breaking very successfully when water cooled in operation. 
If these sound like advantages you can use, call your local 
Crucible representative for more complete data. Crucible 
Steel Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor —Railway & Power Engineering Corp., Ltd. 
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How Industry Uses INVESTMENT CASTING 
to cut production costs ! 
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Cadmium-tin plates A Srupy op 
*Details on request CADMIUM-TIN AND ZINC-TIN ALLoy 
ELECTRODEPOSITS. B. Cohen, Wrigh; 
If you have a precision parts problem, perhaps Investment Aw Development Center. Sept "54, 
44 pp. Available from Office of Tech. 
nical Services, Dept. of Commerce. 
Wash. 25, D. C. Price $1.25 (Pp 


close as plus or minus .005” per linear inch, if it now needs 5 121808) 


Casting can help you. If the part measures 6 x 5” or smaller, 


if it weighs 3 Ibs. or less, if it requires starting tolerances as 





Send today for or more fabrication steps, maybe you NEED Investment Casting. Tests conducted on cadmium-tir 
our new 12-page 


hackiet, “Modern coatings show the coating has excel 
ec Sawers- ALEXANDER SAUNDERS & C0. lent resistance to salt spray, jet 
ment Casting. ep : A , . . > os 

It tells you the Precision Casting "quipment and Supplies fuels, high temperature synthetic oils 
Bh = — Bedford Street, New York 14, N. Y. : and organic acid vapors. The coating 
— WAtkins 4-8880 has very little embrittling effect on 
Photo and data courtesy of The International Nickel Co., Inc. steel as compared to cadmium plated 
‘ from a cyanide solution. Zinc-tin 
alloy coatings were inferior to cad- 


mium coatings in all tests. 











WILSON “ROCKWELL” — Forming titanium ForMING oF Ti- 

TANIUM AND TITANIUM ALLOys: 

THE WORLD’S STANDARD OF HARDNESS TESTING ACCURACY Part I. Battelle Memorial Institute. 

May ’57. 247 pp. Available fron 

Office of Techanical Services, Dept. 

fh of Commerce, Wash. 25, D. C. Pric 
| $6.25 (PB 121917) 
. 


Describes 13 major methods of 


WILSON “ROCKWELL” forming titanium sheet. Information 
on heating and stress relieving, form- 


———__—__—_» ability tests, and equipment used in 


HARDNESS TESTERS = forming titanium sheet. Discusses a 


number of forming problems sug- 
gested by industry engineers. 


Hard surfacing TENTATIVE SPE&CIFI- 
CATION FOR SURFACING WELDING Robs 
AND ELECTRODES. July ’56. 26 pp. 
‘ A FULL WILSON LINE Available from American Welding 
See the complete WILSON line TO MEET EVERY Society, 38 W. 39th St., New York 
HARDNESS 18. Price 40¢ (AWS A5.13) 


at BOOTH No.953 TESTING REQUIREMENT Forty-five classifications of filler 


FULLY . 4 
AUTOMATIC metal are established by this specifi 


th N : | M | i eae e cation, including many of the com- 
39 ationa eta xposition SEMI-AUTOMATIC monly used surfacing materals such 
REGULAR as high speed steels, austenitic 

NOVEMBER 4-8, 1957 . manganese steels, austenitic high 

SVUSIAL chromium irons, and _cobalt-base, 

International Amphitheatre SUPERFICIAL copper-base and on Te 

CHICAGO, ILLINOIS “1 boron filler metals. Gives data on 

uaumuanho saneone hardness, impact resistance, corro- 
— . sion resistance and machinability. 





Impact behavior A StTupy or THE 
i IMPACT BEHAVIOR OF H1GH TEMPERA- 

MECHANICAL INSTRUMENT DIVISION aie TURE MATERIALS. H. B. Probst and 
230-E Park Avenue, New York 17, N. Y. Meee) DH-325 today Available from National Advisory 
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If testing is important to you 
see BALDWIN first 


Name your testing problem—com pression, tension, torsion, 
fatigue, creep, impact. Whatever it may be, Baldwin can 


' os supply you with the finest in testing equipment to solve it. 
, epox * $ Oey ; Mg " 

tain . ; a mac_«C, 7 On this page are but a few of the many types and sizes of 
brication : j es 4 testing equipment in the complete Baldwin testing line. 
» Optica] me ies | ay Fes For detailed information on these or any other Baldwin 
Plast Dt x ; 


testing equipment, write today and ask to 
have a Baldwin representative call on you. 





UDY oF 
ALLoy 
W right 


Impact Testing 
Machine, Charpy 
Type—capacity, 


ium-tin 

S exce] 

ay, jet Universal 
tic oils po Mochine 
coating Mi "Ye 
ect on = 


plated 
inc-tin 
0 cad- 


OF Ti- 


PTE Testing Ma- 
chine—capacity, 


5,000 Ib. 
a a 5 Baldwin Torsion 
| Testing Machine 


i ; ssa it 
SF-10-U Fatigue #7 : capacity, 
Testing Machine. 60,000 in. Ib. 
Torsion fixture 
attached. 


Baldwin Creep 
Rupture Machine 
with Baldwin 
Model C-2 Recor- 
der attached. 


eae SF-O1-U Fatigue 
BTE Universal 7 Se Pe oe . Testing Machine 
Testing Machine | @ as : sou os with tension-com- 
—capacity, | ae pression fixture. 


120,000 Ib. 


BALDWIN . LIMA:-HAMILTON 


Electronics & Instrumentation Division 
Waltham, Mass. ‘ 
Testing machines * SR-4® strain gages * Transducers 








Clean, uniform, exact heat | 
to match the size 
and shape of your i 
production equipment | 


ae 
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Committee for Aeronautics, 1512 H 
St., NW, Wash. 25, D. C. (TN 3894) 

Discusses the impact behavior of 
titanium carbide-base cermets and 
high temperature alloys from room 
temperature to 1750 F. Also dis- 
cusses the effects of binder compo- 
sition, microstructure, temperature 
and stress concentration on the im- 
pact strength of cermets. 


Hardness vs strength THE RELA- 
TIONSHIP OF HARDNESS MEASURE- 
MENTS TO THE TENSILE AND COM- 
RESSION FLOW CuRVES. R. E. Len- 
hart, General Electric Research 
Laboratory. June ’55. 14 pp. Avail- 
able from Office of Technical Serv- 
ices, Dept. of Commerce, Wash. 25, 
D.C. Price 50¢ (PB 121144) 
Results of experimentation with 
magnesium-aluminum alloys show 
that the approximation of a uni- 
axial tensile stress flow curve from 
hardiess measurements is possible 
by utilizing empirical conversion con- 











CHROMALOX 


Electric Strip Heaters 


Quickly and easily bolt or clamp 
Chromalox Electric Strip Heaters 
to your platens, dies, kettles, tanks, 
pipes, ovens, air ducts, for the | 
many advantages obtained only | 











with electric heat. 





Lengths 4” to 96” Widths 4%" to 24%" 
Cross-section curving or lengthwise bending. 
Ring Diameters 24%” to 11” 

115, 208, 230, 480 Volts 35 to 5,000 Watts 
Sheath Materials: rust resisting iron, high 
temperature chrome steel, Monel 

Choice of convenient terminal placements. 


FREE BULLETIN 


Call your Chromalox Represent- 
ative . . . of write today for 
Bulletin F1566. 











Protection Tubes Help 


















ai tight tube, permitting use of many s 
Edwin L. Wiegand Company 


7523 Thomas Boulevard, Pittsburgh 8, Pa. 


C-2108 





WISUANEN 
Grduslrial 














Produce Controlled Atmosphere 


at 3,000° F. In Research Electric Furnace 
Sintering, brazing and other heat-treating experiments are conducted 
in this laboratory furnace applied to research. It uses a McDanel Zirco 
Protection Tube, open at both ends. Sample heats and cools in gas- 


stants. Agreement of the ter 
hardness testing methods is ))sgih), 
with such metals as aluminy 
per and steel. 


Radome core material |. 
ELECTRIC FOAMS. G. E. Nil: 
son and Cuming, Inc. Dec ’5: 
Available from Office of 7 
Services, Dept. of Commer: 
25, D.C. Price $1.50 (PB 1 
Discusses the use of isi 
resinous foams loaded wit} 
num microflakes for use in s 
radome construction. Electric 
erties of the loaded isocyanat: 
compare 
other radome core materials. 


17 ) 
yanate 
alumi- 
dwich 
Prop- 
foams 
favorably with those of 


4 


High temperature sealant Hicy 
TEMPERATURE RESISTANT SEALANT 
MATERIALS. L. C. Boller and Others 
Coast Pro-Seal and Mfg. Co. Dec ’5¢, 
67 pp. Available from Office of Tech. 
nical Services, Dept. of Commerce. 
Wash. 25, D.C. Price $1.75 (pp 
121911) 

Outlines the development of fue] 
tank sealant compounds to withstand 
fuel vapor temperatures of 540 F 
and liquid fuel temperatures of 380 F 
for a limited period of time. Various 
types of butadiene-acrylonitrile rub- 
bers and phenolic resins were evalv- 
ated. A compound unaffected by JP-; 


jet fuel at high temperatures was 


developed. 











Furnace below equipped with 
McDanel Zirco Tube, 46” long, 
1,” 1.0134" O.D. Operates at 

temperatures from 1,650 to 3,000° F. 
Name of manufacturer on request. 














ial atmospheres. McDanel Pro- 


tection Tubes have high resistance to thermal shock—low coefficient 
of expansion. Special sizes! Write now! Send for Bulletin P1-55. 


MMSIDANTEL 
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REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS, PENNA. 
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by H. R. Clauser, Editor 


Titanium Running Out Our Ears 

The song title, “What a Difference a Day 
Makes,” can be applied almost literally to the 
titanium supply situation. A few months back, 
when Jack Everhart, our Technical Editor, began 
gathering information for the Titanium Manual, 
which appears in this issue (p 149), defense 
planners were asking for more production. Today 
about one-half of our titanium production capa- 
city is idle. 

The titanium boom has backfired, momentarily 
at least, chiefly because of aircraft cutbacks. But 
another reason is that nondefense markets have 
not developed as quickly as anticipated. Perhaps 
our Titanium Manual will help stimulate more 
industrial applications. 

From Jack’s experience in preparing this 
manual, it would seem that the government’s 
policy on encouraging nondefense applications of 
titanium is as vacillating as the supply picture. 
Several years ago Army Ordnance flew a plane- 
load of editors (including myself) to Watertown 
Arsenal to attend a symposium organized to 
stimulate wider civilian use of titanium. They 
were obviously eager for our help in publicizing 
the metal. Now, when wider industrial use of 


titanium is even more important, apparently | 
no longer care, judging by the treatment W: 
town Arsenal gave the titanium manuscript 

was sent to them for review. It came back ; 
with a curt reply saying they were too “bh; 
occupied on special projects” to review the art 
The Unfinished Story of a Name 


Most of the many different forms of m 
and nonmetallics have definite names. Not 
with parts made from metal powders. They are 
called metal powder parts, powdered metal parts. 
sinterings, powder metallurgy parts, powder 
pressings—just to mention a few. 

The industry has been struggling for severa] 
years now to come up with a name for their 
products that will please everyone. There have 
been committee meetings, surveys, reports, in- 
numerable discussions and arguments on the 
subject, but the end is not yet in sight. 

“Sinterings” had the inside track for awhile 
when it was favored by the ASTM powder metal- 
lurgy committee and when a survey by the Metal 
Powder Assn. showed no overwhelming prefer- 
ence for any one name. But the parts fabricators 
are opposed to the term; and just recently the 
new Powder Metallurgy Parts Manufacturers 
Assn. has officially come out for the name 
‘“nowder metallurgy parts.” 

After about a half minute of deliberation | 
have come up with a compromise name designed 
to please everyone. I offer it to the industry free 
of charge. The name is “pow-met-press-sints.” 
On second thought I believe a shorter version of 
this would be better. So let’s shorten it to “pome- 
presins.” I will leave it up to the various com- 
mittees to agree on where the accent should be 
placed. 

No One Ever Told Him 

Every once in awhile we come across an inci- 
dent that makes us realize how little some en- 
gineers really know about materials. Recently 
the building department of a large city ceased 
approving certain sizes of aluminum awnings 
because the word aluminum does not appear in 
the code. The chief engineer of the department 
also was quoted as saying, “We don’t know the 
strength of aluminum.” To those of us who think 
of aluminum as a common engineering metal it 
comes as a considerable shock to realize that 
aluminum is still a metal of mystery to some 
engineers. 


ils 


Brainstorming Attendance 


Getting people out to local technical society 
meetings seems to be a universal problem. Here’s 
a tip that might be of interest to all you local 
section officers. Try brainstorming for ideas on 
ways to increase attendance. The Chicago chap- 
ter of the American Society for Metals brain- 
stormed the problem for only five minutes and 
produced 20 ideas. 
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